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WHOSE WELFARE IN THE 
WELFARE STATE? 


IR LEONARD LorD has pointedly refrained 
from comment while the storm raged 
in Press and Parliament over the dismissals 
at the B.M.C. As an executive who is 
responsible for the employment of over 
50,000 men, plus large numbers in the 
ancillary industries, and who has to preserve 
the integrity of a £35 million investment, he 
sees the issues quite simply. Policies of our 
own and overseas governments have reduced 
his markets and upset carefully worked out 
sales plans. He must retract. 

The Prime Minister might nod his head in 
vigorous approval when members of the 
House criticised the abruptness of the 
B.M.C. announcement, but it is difficult to 
see why anyone should have been taken by 
surprise. The Government have taken 
extreme measures to reduce the home 
demand for motor vehicles, at a time when 
our best export markets were being drastic- 
ally curtailed by overseas government restric- 
tions, and it must have been obvious that a 
reduction of employment in the motor 
industry would be inevitable. 

The very abruptness of the announcement 
administered a necessary jolt in a situation 


where there has been a remarkable lack of 


realistic thinking. If they persist in their 
intention to strike against redundancies, the 
unions must know that they are making 
more redundancies inevitable, and no one 
can expect the B.M.C. to assume unilaterally 
the burden of compensation payments, which 
if granted would have profound repercus- 
sions throughout British industry. 

The industrialist in Britain to-day is in an 
unenviable position. He tries to produce 
goods at competitive prices while costs of 
fuel, power and transport are controlled by 
the State and inevitably affect the cost of his 
raw materials. He has no real control over 
wages, for the pace of wage increases is set 
by the continual Government concessions 
in the nationalised industries, setting a 
precedent which the private sector of the 
economy has so far been quite unable to 
resist. Now resistance comes from con- 
sumers, who, unlike the customers of the 
nationalised industries, cannot be forced to 
pay ever higher prices for goods and services 
of doubtful quality. Price increases now 
tend to produce fields of unsold cars, for 
we are getting out of step with our overseas 
competitors. 

The Government have so far been enjoying 
immense profits with very little responsibility. 
Oil companies get a fraction of a penny per 
gallon on petrol, while the Government take 
2s. 6d. in tax. In present conditions, a 
manufacturer is lucky if he makes £20 to 
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£25 profit on a motor vehicle, while the 
Government take more than 10 times as 
much in purchase tax on every vehicle sold 
on the home market. And when the manu- 
facturer has amassed his profit, the Govern- 
ment take nearly half of that. Users of the 
motor industry’s products are taxed to the 
hilt, yet no adequate action is taken to 
improve the obsolete road system which 
wastes time and money at every stage of the 
industrial process, and causes a constant 
drain on the economy through accidents. 

Nor does it seem possible for the executive 
whose duty it is to grapple with these 
problems to gain any adequate reward. 
Income tax reaches confiscatory levels, and 
other sources of profit are systematically 
sealed off. The fate of the lump sum 
payments to Sir Leonard Lord and Sir John 
Black is still fresh in mind. Both on the 
shop floor and in the board room it is 
increasingly difficult to offer men any 
proper inducement for accepting promotion 
and the worries that come with it. It is a 
sad situation when senior men of wide 
experience can be heard to say that the 
best fate they can hope to suffer is to be 
dismissed for incompetence, as this offers 
one of the few remaining hopes of a sub- 
stantial tax-free payment to make provision 
for their old age. 

It is hardly surprising if industrial leaders, 
harassed with day-to-day problems, com- 
puting how many days they have spent 
abroad, and who paid the bills, and how 
many times they have been to London, and 
who paid for the petrol, may sometimes 
appear to lack a sense of historical per- 
spective in their activities. Much has 
been done since the war through the Motor 
Industry Research Association and through 
the construction of private test tracks to 
improve the situation, but very few of the 
important innovations in vehicle design since 
the war have had their origin in this country. 

Having enjoyed a rich income from the 
motor industry in the good days, the Govern- 
ment now seem prepared to see it reduced in 
scope, in the hope that other sources of 
profit will arise elsewhere. The present 
difficulties may ultimately be an advantage 
if the industry emerges with a smaller labour 
force of beiter quality, and its new factories 
well equipped with modern automatic 
machinery, but the problem of recruiting 
and retaining sufficient top-quality execu- 
tives and engineers remains. The talent is 
thinly spread at the moment, but fortunately 
there are signs that the problem is appreciated. 
Industry will do its part; is it too much to 
hope that the Government will give some 
consideration to the welfare of the men in 
industry on whom, in the end, politicians 
and public depend ? 








Plain Words 


Lord Citrine stepped right in, with both feet, 
where even the Federation of British Industries 
feared to tread. Speaking at the Duke of 
Edinburgh’s Oxford conference on industrial 
relations last week he delivered a spirited defence 
of monopoly and price-fixing. It produced a 
loud chorus of “resign” from Liberal and 
Labour alike and, one suspects, not a few raised 
eyebrows on Tory benches as well. The 
following day Lord Mancroft, Under-Secretary 
to the Home Office, announced in the Lords 
that Government preparations had been made 
to begin operating the prospective laws against 
restrictive trade practices by the end of this 
month. But Lord Citrine has been thoroughly 
schooled in the practice of monopoly. He 
learnt to administer in a trade union office; he 
has proved himself one of the ablest chairmen 
of nationalised industries. 

Lord Citrine’s theme was “The varying 
pattern of industry” and his arguments in 
favour of the large concerns were essentially that 
size brings about responsibility. He believes 
that the pursuit of private profit in modern 
industry by large-scale undertakings cannot go 
on unaccompanied by social obligations. He 
told the conference that higher techniques of 
management and a better quality of directorship 
normally resulted, and that “‘the men at the 
head of combines are as susceptible to the national 
interest as I am.”’ Their great responsibilities 
made for a broader outlook. 

On price-fixing, Lord Citrine confirmed that it 
took place: ‘‘on orders involving perhaps 
£600,000 to £700,000 the estimating is so accurate 
on the part of each of the firms that we get a 
tender, which even to the shillings and pence, is 
identical.’’” But, he added, he did not think this 
was wrong. He compared the process with the 
action taken by trade unions to prevent wages 
and living standards being forced down. 

The impression left by the speech was that it 
was concerned with bigness, not with the varying 
pattern of industry. The small customer has 
not the redress of Lord Citrine’s Central Elec- 
tricity Authority when dealing with a monopoly 
supplier, nor have those who supply large 
undertakings much hope of effective bargaining. 
The tune was quite different when he spoke of 
the Government’s attempts to supervise mono- 
polies, or public corporations. There he would 
admit no right of way. It is perhaps unfortunate 
that so one-sided a speech should have been 
delivered to the “‘ fresh young minds ” gathered 
together in Rhodes House. Much of what he 
said was right, but much remained unsaid. 
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Fig. 1 Lightweight Train X of the New York Central System has only a pair of wheels at one end of 
each coach, except that the middle coach has four wheels. 


NEW IDEAS IN LIGHTWEIGHT 


RAILWAY COACHES 


ONLY TWO WHEELS PER VEHICLE; LOW C.G. 
By C. R. H. Simpson, A.1.LOCO.E. 


The lightening of railway passenger stock has 
received considerable attention in recent years, 
though as long ago as 1933, when all-metal 
coach construction was reviewed by the Inter- 
national Railway Congress, a noticeable saving 
in weight had already been attained. At that 
time the saving was largely the result of using 
welding and employing light alloys for fittings 
which were not appreciably stressed. In 1947 
the subject again received the attention of the 
Congress; the intervening years had seen a 
gradual reduction in weight, without the safety 
or comfort of passengers being in any way 
diminished. All railways agreed that no lighten- 
ing was permissible which detrimentally affected 
these factors. The progress then examined 
had been attained chiefly by developments in 
methods of construction, notably the combining 
of the underframe and body in one unit, increased 
use of welding, and the employment on a larger 
scale of light metals. 

By that time the French National Railways, 
the Swedish State lines, and the Swiss Federal 
Railways had in use 242, 284 and 179 lightweight 
vehicles, respectively. Subsequently, the quan- 
tities were increased and the American railroads 
placed considerable numbers in service. There 
were, of course, many problems, of which the 


Fig. 2 Swedish light- 
weight train with low 
centre of gravity. Its 
weight per seat is less 
than half that of a con- 


ventional passenger train. 








braking ratio and the desirability, or otherwise, 
of marshalling lightweight coaches with much 
heavier coaches were but two. 

Originally, almost all lightweight coaches 
corresponded in height, width and length to 
coaches of normal construction and had generally 
similar running gear. Later, new designs, eg. 
integrating body and frame in tubular form, 
were introduced, but in general form coaches 
remained conventional. The credit for first 
combining lightweight construction with a much 
reduced centre of gravity goes to Spain, where 
two “ Talgo”’ trains were placed in revenue 
service in 1950. _In the Talgo for the first time 
were introduced features which were to be 
embodied in later lightweight trains, i.e., coaches 
of greatly reduced height and length, the use of 
a single axle at the end of each coach, wheels 
free to rotate independently, a form of steering 
to reduce the tendency of the flange to climb 
the rail head, and a type of suspension intended 
to subdue rolling and lateral movement while 
providing for the body to bank on curves. 

An American Talgo was constructed at the 
same time as those for Spain by the same builders 
(American Car and Foundry), who also received 
an order in 1954 for a modified Talgo for the 
Rock Island. American interest in the Talgo 
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had been apparent since 1947, when the Chesa- 
peake and Ohio Railway examined the possi- 
bilities. Pullman-Standard built an _ experi- 
mental coach of Train X—another lightweight 
design—in 1951, and two years later the New 
York Central and the C. & O. joined forces in 
research and development of lightweight vehicles. 
A committee was formed of representatives of 
eastern American railroads in 1954 in the hope 
of standardising their requirements for a light- 
weight train all of them might order, and in 
1955 the New York Central and the New Haven 
both placed orders with Puilman-Standard (for 
coaches) and Baldwin-Lima-Hamilton (for loco- 


IT 





WISE, motives) for separate versions of Train X. The 
much N.Y.C. also informed General Motors that it 
would take the first of the new lightweight trains 
aches that G.M. had announced it would produce. 
h to The same year the New Haven ordered two more 
rally lightweight trains, both Talgos, and the Penn- 
. CF sylvania ordered a Budd lightweight train. The 
orm, last-mentioned train has recently been delivered ; 
ches while the coaches are some 93,000 Ib. against the 
firs 130,000 Ib. of the standard American coach, 
nuch they are normal in length. 
here The interest in lightweight trains in America 
Pn is apparent in other countries, as is evidenced 
‘ime by the appearance a short time ago of the 
be Swedish KLL train. <The primary object in 
ches both America and Sweden is similar: the reten- 
€ of tion of existing passenger business and, if possible, 
eels the creation of new business or the recovery of 
ring traffic lost to the air or road. 
imb Train X of the N.Y.C. has recently been deli- 
ded vered (Fig. 1). It consists of nine vehicles; the 
hile first, third, seventh and ninth are provided with 
doors, access to the remaining coaches being via 
the gangways. All the coaches enumerated have 
- seating for 40 passengers and toilet, brake, 
fh and air-conditioning compartments; each is 
7 € 51 ft. 3 in. long. The second, fourth, fifth, 
80 sixth and eighth coaches are 48 ft. long, but—as 


there is space for air-conditioning and electrical 

lockers only—they carry 48 passengers each. 

The four coaches at each end have a single axle 

at their outer ends only, and are semi-perma- 
. nently coupled in pairs. The centre coach is 
5 — the only four-wheeled unit and is necessary 
to enable the train to stand unsupported in the 
absence of the locomotive. Additional coaches 
may be added irrespective of the direction in 
which they are facing, though of course the coach 
has to be coupled at the appropriate end of the 
train. 

A male coupling on the axle end of each car 
engages with a female coupling on the adjacent 
coach. It will be seen from Fig. 4 that the 
coupling is connected to the axle and the steering 
movement it imparts to the latter results in the 
flanges being parallel to the rail on curves. 
Without some such arrangement bi-directional 
operation of the train would be impossible with 
Single axles. The drawing also shows that 
braking forces are transmitted to the underframe 
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Fig. 3 Suspension and coupling gear for the Swedish train. The two 
pairs of wheels are at the ends of two adjacent coaches. Each wheel 
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through the medium 
of a radius rod. The 
coaches have alum- 
inium alloy super- 
structures mounted 
on underframes with 
steel end sections and 
aluminium-alloy cen- 
tre sections. 

A feature of partic- 
ular interest is the 
suspension. The 
arrangement of self-levelling air springs results 
in the centre of gravity falling below the 
pivotal point. The body weight is transmitted 
to the axleboxes through the suspension struts. 
These move angularly in the same manner as 
the links of a swing-link bogie, and provide a 
degree of superelevation to the body over and 
above that provided by the track. 

The amenities are noteworthy—as must be 
the case if traffic is to be regained. A Diesel- 
driven alternator is carried on the locomotive 
to supply current for train lighting and heating, 
the latter through thermostatically controlled 
panels. Particular attention has been paid to 
acoustic design, the coach interiors being acoustic- 
ally divorced from the coach structure by means 
of isomode pads, acoustic baffles, etc. 


SWEDISH TRAIN 


The Swedish KLL train, of which three trial 
coaches have been undergoing tests, has been 
designed and constructed by Svenska Jarnvags- 
verkstaderna. The design differs in many 
respects from the American conception as each 
vehicle is of uniform length (37 ft. 5 in.) over 
couplers. The seating capacity of a first-class 
coach is 24, and of the second class 40. Several 
sizes of KLL trains are planned, the most 
representative of which consists of ten coaches. 
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of the American Train X is supported by only one 
at one end and by the coupler at the other. 


Each coach has an axle at both ends on which 
the wheels are freely mounted, as shown in Fig. 3. 
The couplings are arranged to impart a radial 
movement to each axle, reducing both flange 
wear and the tendency for the flange to climb 
the rail head. In effect, when coupled, the two 
adjoining axles constitute a bogie, as the illustra- 
tion shows. Nevertheless, some steering is 
regarded as essential since the wheelbase of the 
coach is 9-6 metres. 

No steering is provided—or deemed necessary 
—for the last pair of wheels, which, to ensure 
steady running, are also unbraked. Extending 
the drawbar through the axles to a spring-loaded 
connection with the frame relieves the running 
gear of draw and buffing loads. 

The framework is of spot-welded stressed-shell 
construction, the shell being carried right 
underneath. Along the lower edge and again 
at the level of the cantrail, longitudinal members 
are provided. This form of construction imparts 
sufficient strength to the body to enable an end 
load of 150 tons to be resisted. 

The suspension is by means of torsion bars, 
mounted in rubber bushings, which are connected 
to levers, the ends of which bear on blocks of 
rubber carried on a yoke arranged longitudinally 
below the axlebox. These blocks, in addition 
to dealing with vertical movements, also cope 
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Fig. 5 A Train X coach and a 


standard American coach compared. 
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with lateral motion of the body relative to the 
running gear. The torsion bars are arranged 
lengthways, allowing long bars to be employed. 

Disc braking is arranged with the disc on 
the inner side of each wheel, two blocks, actuated 
by their own individual cylinders, impinging 
at diametrically opposite points, on the same 
side of the disc. While the design provides for 
the use of electromagnetic rail brakes, so far 
the fitting of these is not considered necessary. 

Each coupling has a spigot engaging in a 
recess in the mating coupler. This arrangement 
ensures the couplings being located both vertically 
and horizontally and forms a rigid connection, 
a necessity if the resulting four-wheeled bogie 
is to be rigid. 


COMPARATIVE DATA 
Some comparative data are given in Tables 


Ito Ill. It is realised that the basis of weight 
TABLE I Cost per Seat 
B.R. Standard 2nd class (Southern Region) £125 
B.R. Standard 2nd class (other Regions) £166-6 
Average American ee 7 ra £997-5 
Train X oe ee = ~~ ‘sie Ye £577-5 
KLL train (stated as 60 per cent. of conven- 
tional train of corresponding capacity) 
TaBLe Il Tare Weight per Seat 

Cwt. 
B.R. Standard 2nd class (Southern Region) 10-3 
B.R. Standard 2nd class (other Regions) 13-8 
Average American en af AF 18-3 
Train X ee ; 6-3 
KLL train .. 4-5 


TaBLe IIL Coach Weight per Linear Foot 


Length over Total Weight 
headstocks, weight per foot, 
ft. in. light, tons cwt. 
B.R. Standard 2nd 
class va . 63 6 33 10-4 
Average American .. 85 0 56-7 13-3 
Train X (non- 
vestibule) .. m3 12-5 4-9 
KLL train ky 8-9 4-7 


per seat can be misleading, as it gives no indica- 
tion of the degree of comfort or space per 
passenger. For example, the British Railways 
standard eight-compartment second-class coach, 





as used in the Southern Region, is arranged to 
seat four a side (= 64 passengers), but in other 
Regions it is adapted to carry three a side (— 48 
passengers). It is accordingly considered that, 
when making comparisons, a fairer basis is 
weight per unit of overall length (Table II). In 
arriving at the cost per seat, the cost of a B.R. 
coach has been assumed to be about £8,000. 

Cross-sectional dimensions of a Train X 
unit are given in Fig. 5, in comparison with a 
standard American coach. Similar measurements 
of a KLL coach are as follow: extreme width, 
10 ft. 4 in.; extreme height 10 ft. 4 in.; height 
of C.G. above rail, 3 ft. 8 in.; height of floor 
1 ft. 10 in. 

An important corollary of lightweight coaches 
is the ability to use a locomotive of reduced 
weight, power, and hence lower first cost. In 
the case of Train X the Baldwin-Lima-Hamilton 
Corporation have designed and built a 1,000 h.p. 


Diesel locomotive—the ‘* Mec-Hydro ’’—with 
an automatic hydraulic transmission. Four 
speeds are provided in each direction. The 


weight is 87 tons, compared with the 125 tons 
or more of a conventional locomotive, and the 
top speed is 120 m.p.h. 

It is understood that no locomotive has yet 
been built for the KLL Train, although the 
requirements for both suitable electric and Diesel 
locomotives have been outlined. For working 
a ten-coach set, a locomotive of 1,400 h.p. is 
envisaged, the maximum speed being 150 km. 
per hour (93 m.p.h.). 

The substantial reductions in weight which 
have been achieved by these lightweight low-C.G. 
coaches, allied to the novelty attraction to passen- 
gers, may increase the railways’ share of the 
public’s expenditure on transport. People in 
industrial countries are to-day so conditioned 
to expecting and demanding a ‘“ new look ” at 
frequent intervals—whether in motor-cars, furni- 
ture or women’s clothes—that railways cannot 
afford to ignore this factor. That a reduction 
in cost is also possible is shown by American 
and Swedish experience. The cost is still much 
higher than it is for British Railways, but 
American long-distance travel requires greater 
amenities. In Britain, the shorter average 
distance between stops should favour the use 
of lightweight coaches. 


FIFTY YEARS OF ELECTRICAL ENGINEERING 
Jubilee of Anglo-Swiss Company 


The main Brown-Boveri organisation was 
founded in Baden, Switzerland, in 1891, for the 
manufacture of electrical machinery and appara- 
tus, but steam turbines and rotary compressors 
were added to their products shortly afterwards. 
The business prospered and expanded rapidly, so 
that subsidiary companies were soon formed in 
several other European countries, including 
Germany, France, Italy and Norway. In 1906, 
a British subsidiary was registered under the 
name Brown, Boveri and Company, Limited, 
with offices in Caxton House, London, and 
during the next decade other offices and works 
were established in Austria, Holland and Belgium. 
The name of the British company was changed 
to British Brown-Boveri Limited in 1924 and 
since 1945 the address of the London office has 
been 75 Victoria-street, S.W.1. 

Since the British company was founded in 
1906, turbo generators, compressors and blowers 
have been regularly supplied to electricity under- 
takings, collieries, steelworks and other British 
customers, the first being a 2,000 kVA turbo- 
alternator delivered to Hammersmith Cor- 
poration in 1906. The capacities of the units 
supplied have, of course, greatly increased since 
then, as also have the steam pressures and 
temperatures. Noteworthy sets were of 36,800 


kVA supplied to Edinburgh Corporation in 1926, 
of 25,000 kVA to Stockport Corporation in 1925 
and two 6,500 kW steam-turbine driven alter- 
nators for a steam pressure of 1,500 Ib. per sq. in. 
gauge, which were installed at Bargoed power 
station in 1937. 





The turbo-compressors supplied to collieries 
increased in capacity from 6,000 cub. ft. per min. 
intake volume in 1910 to 41,200 cub. ft. per min. 
in 1920 and afterwards ranged between 10,000 
and 25,000 cub. ft. per min. A notable installa- 
tion of this class includes a 25,000 cub. ft. per 
min. air compressor with a 5,200 h.p. motor and 
a 5,260 cub. ft. per min. oxygen compressor 
with a 1,000 h.p. motor as well as the complete 
electrical and air control equipment. These 
were all supplied to an oxygen-producing plant. 
Similar progress can be recorded in the case of 
turbine-driven blowers for blast furnaces, the 
first set supplied to a British customer in 1907 
having an intake volume of 25,000 cub. ft. per 
min. as compared with 60,000 cub. ft. per min. 
for a set supplied in 1931. An interesting turbo- 
blower installed in a chemical plant in 1925 was 
notable in that it runs at speeds between 14,000 
and 15,000 r.p.m., the intake volume is 194 to 
435 cub. ft. per min. and the outlet pressure 
ranges from 3,365 to 9,085 lb. per sq. in. gauge. 

The first mercury-arc rectifier of the steel-tank 
type to be installed in this country was supplied 
by the firm in 1921 and eight years later a high- 
voltage unit with grid control was supplied to 
the Marconi Works at Chelmsford for high 
power broadcasting. Its capacity was 400 kW 
and the output voltage was 12,000. At about 
this time Brown-Boveri steel-tank rectifiers 
were supplied for use on the electrified section of 
British Railways, Southern Region. 

Although numerous electric furnaces for 
metals and ceramics had been made by the 
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Swiss organisation for many years. it was not 
until 1938 that British Brown-Bove’i were able 
to supply a large tunnel-kiln instalation fora 
British pottery. This installation includes three 
double-tunnel kilns, one of which 272 ft. ig 
length, for a maximum firing temperature ¢ 
1,200 deg. C. The connected load is 775 kw 
A second kiln 275 ft. in length with a loading 
620 kW for the same firing temperature wa 
installed in 1946, and two years later a third 
kiln 185 ft. in length was installed for firing 
fine bone china. The firing temperature in thi 
case is 1,350 deg. C. and the loading is 500 kw 
These kilns, together with two others of th 
single-tunnel type, were installed in the aj. 
electric pottery of Josiah Wedgwood and Son; 
Limited, Barlaston, near Stoke-on-Trent, 4 


GAS TURBINES 


Exhaust-gas_ turbo-superchargers for Dieg¢| 
engines, introduced in 1928, have now bee 
delivered for a total engine output of 1-6 million 
h.p. and the firm’s first British gas-turbine 
installation was supplied to Farnborough jy 
1939. The first gas-turbine locomotive was 
supplied to British Railways in 1950.  Severai 
gas-turbine electric generating plants have bee; 
supplied to British-controlled oilfields in the 
Middle East. 

The most interesting installations supplied 
recently include a motor-driven centrifugal 
compressor and recuperation turbine for com. 
bustion research on jet engines for aircraft. 
The compressor has an intake capacity of 15,00 
cub. ft. per min. and can be operated as a normal 
compressor, an exhauster, or, by expanding the 
compressed air through the turbine, can suppl 
cold air at a temperature of 15 deg. C 
Several other compressors are in use for wind 
tunnels, two of them having a_ volumetric 
throughput up to 300,000 cub. ft. per min. 
with a pressure ratio of 3-2 : 1; they are driven 
by electric motors. Another plant, comprising 
six axial-flow compressors driven by synchronous 
motors, each of 22,000 h.p., and four expansion 
turbines of up to 15,000 h.p. each, is intended for 
high-altitude tests of aero engines and will be 
erected during the next nine months. Two other 
plants for British clients now in course of 
erection in London are a Velox boiler with an 

evaporative capacity of 20 tons per hour and 
three air refrigeration machines each capable of 
producing 650 tons of ice a day. 


ALL-ELECTRIC POTTERY 

The foregoing is a brief outline of the main 
achievements of the company during the first 
50 years of its existence, which have just been 
completed; to celebrate this event a luncheon 
was given at the Dorchester Hotel on Friday, 
June 29. The present managing director of the 
company, Mr. H. Oswald, M.I.E.E., presided 
and outlined its history in an interesting address. 
He mentioned that Mr. A. C. Eborall had been 
the first managing director and had held that 
office for 31 years when the management was 
entrusted to the speaker, and Mr. Eborall 
carried on as chairman until he retired from the 
board in 1947. Mr. Oswald, of course, referred 
in his address to several of the items mentioned 
earlier in this note. The toast of ‘* The Guests ” 
was proposed by Mr. R. Vodoz, the present 
chairman of the British company, and Mr. John 
H. Wedgwood, of Josiah Wedgwood and Sons, 
Limited, subsequently proposed the toast of 
‘** The Company.” 

Mr. Wedgwood remarked that it was with 
great trepidation that his firm, in conjunction 
with Brown-Boveri, had embarked upon the con- 
struction of what was to be the first all-electric 
pottery in the world. Their plans were soon 
brought to a standstill by the outbreak of war 
and they were compelled to operate on a twin 
tunnel oven which was one of the first of its 
kind to be constructed. A breakdown of this 
would have terminated their whole production; 
but no such breakdown occurred, the one oven 
working without a hitch for seven years. Only 
then was it possible to proceed with the complete 


electrification. 
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Weekly Survey 


Cover Picture: In the case of large masses of 
sel, forging is usually most effectively carried 
out in a hydraulic press, but for relatively small 
components hammer forging is still a satisfactory 
and economical method of work ing. The final 
forming of the piece is carried out with the help 
of swages held, as shown in the picture, between 
hammer and anvil. 


x *k* * 


Expanding Business—Large 

The announcement last week that Sir George 
Nelson had relinquished the managing director- 
ship of the I nglish Electric Company to become 
the “executive chairman” of the group marks 
the end of a chapter in the company’s history. 
It is also of great interest to students of manage- 
ment. Sir George has combined the chairman- 
ship and the managing directorship since 1933, 
having joined the company in 1930. At that time 
the company employed 6,600 people and had an 
annual turnover of £25 million. Since then the 
number of employees has risen to nearly 70,000 
and the turnover to over £100 million. English 
Flectric are now one of the three giant companies 
in Britain who supply power engineering to the 
world. The group’s products include the widest 
range of electrical machinery and control gear, 
transmission equipment, turbines, internal-com- 
bustion engines. The war brought them into the 
aircraft field and, more recently, they have 
acquired Vulcan Foundry, Limited, who make 
a full range of steam, Diesel and Diesel-electric 
locomotives. The acquisition of a shipbuilding 
company would complete the group’s range of 
transport equipment. 

The appointment of Mr. H. G. Nelson to the 
managing directorship is designed to enable 
his father ‘‘ to devote the whole of his time to 
the duties of executive chairman of the com- 
pany.” The implication is that one man cannot 
be both chairman and chief executive. There is 
strong support for this view in management 
circles, for large—and even not so_ large 
companies. In addition to being chairman, the 
head of a large concern has other duties to 
perform, as a leader in his own industry and as 
a public figure. Sir George Nelson is President 
of the Institution of Electrical Engineers; he is a 
member of the Grand Council of the Federation 
of British Industries. He also plays a part in 
the development of technical education, being 
a governor of Queen Mary College and of the 
Imperial College of Science and Technology. 

The next decade will see many radical changes 
in the techniques of production and the sources 
of power. The English Electric Company are 
already well to the forefront of developments in 
electronics and atomics. The chairman’s task 
will be to steer the company further ahead, 
particularly in supplying industry overseas with 
products technologically up to date and com- 
petitive in price. 

* & 


Expanding Business—Medium Size 


Behind the bare announcement that the trading 
profits of the Associated British Engineering 
group of companies have risen by more than 
70 per cent. to £529,000 for the year to March 31, 
lies a tale both stimulating and intensely human. 
A.B.E. was the “child” of the late Alan P. 
Good, whose dream it was to build up an 
organisation able to supply power engineering 
tO anywhere in the world. The dream was 
beginning to come true when Good died in 1952 
at the age of 46. His engineers were becoming 
prepared to tackle almost anything in the field; 
itcould be a whole city’s power supply in Arabia, 
4 railway system in Ceylon, irrigation in Egypt 
or a single engine for a West African fisherman. 
His imaginative and liberal outlook led him to 
an early conviction that power must be taken to 
replace sail, beast and man in under-developed 
countries. Had he lived four more years he 


-would have witnessed the beginning of a mighty 
struggle between the great economic powers for 
the political allegiance of those very countries, 
a struggle likely to set a pace of industrialisation 
and a rate of growth in the use of prime movers 
beyond his wildest dreams. 

Alan P. Good had two engineering groups 
under his leadership: A.B.E., and Brush-ABOE 
(now known as the Brush Group). Their 
products ranged over practically the whole field 
of prime movers except aero-engines. At his 
death the close link between A.B.E. and Brush- 
ABOE was loosened and eventually severed. 
His old friend and financial adviser, Mr. Lawrence 
W. Robson, took over the leadership of A.B.E. 
and set about the task of reconstruction and 
expansion. Since then two companies have 
been added to the group—British Polar Engines 
who make two-stroke marine propulsion and 
auxiliary units from 500 to 4,000 b.h.p., and the 
Parsons Engineering Company, who are the 
largest makers of small marine reverse and 
reduction gears for various well-known engines. 
A new company has been formed—the Free 
Piston Engine Company who will market the 
Pescara free-piston engine gasifier made under 
licence by the group at Henry Meadow’s factory 
in Wolverhampton. There are strong grounds for 
believing that this mixed-cycle gasifier gas-turbine 
unit will in time be preferred to the conventional 
Diesel for marine, railway, industrial and 
perhaps even automobile applications. 

Mr. Robson has some way to go before he 
can supply integrated power engineering to the 
world at large, but A.B.E.’s progress in four 
years has been substantial. The next steps— 
whether they be in the direction of new types of 
prime movers, or in the electrical machinery 
field (at present a yawning gap in the group’s 
range of products) or in some other direction— 
will be watched with interest, by engineers no 
less than by investors. A lively and imaginative 
approach to technological change is only too 
rarely matched by sound financial management. 


x * * 


Computer Concourse 


Constantly we are told of electronic computers 
that can perform in a matter of seconds tasks of 
calculation that would take a battery of human 
mathematicians several weeks to complete. 
Yet put the average man before the average 
computer and he would be hard pressed to tell 
its face from its elbow, and as for adding 7 to 13, 
he would probably prefer to use his fingers. 
Still more difficult must it be for the aircraft 
designer to set up a computer for solving flutter 
problems, and several computer manufacturers 
hold courses to teach potential users how to 
operate these complex machines. But such 
instruction would be valueless unless information 
passed too in the opposite direction; only the 
user can have intimate knowledge of the prob- 
lems he wishes the computer to tackle. Thus, 
if computers are to be employed to best effect, 
there must be close co-operation between those 
who build them and those they are built to 
serve. 

Formed to provide a forum for such inter- 
course, the London Computer Group has recently 
held its first convention, at which executives 
from manufacturing and business concerns— 
accountants, mathematicians, secretaries, scien- 
tists and others from industry, commerce, 
banking, insurance, local authorities and Govern- 
ment departments—were able to discuss the 
design and application of electronic computers. 
Guest speakers were Professor B. C. Lemke of 
Michigan State University, whose subject was 
“* The Effect of Data Processing on Accounting,” 
and Mr. G. J. Mills, deputy controller of 
J. Lyons and Company, Limited, who spoke on 
** Electronics in the Office.” The prime object 
of the new organisation is to provide, through 
small study groups, the means whereby individuals 
with different professional interests may examine 
common problems in computer use. For 
example, the developing concept of integrated 
data processing supposes complete under- 
standing between, say, the production engineer, 
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the accountant, the statistician and the computer 
specialist, so that their combined needs may be 
expressed through a single processing of the 
original data. The first groups will cover such 
topics as the application of computers to pro- 
duction control, input and output mechanisms, 
and the impact of electronic data processing on 
management control and administrative organ- 
isation. 

Recently the British Productivity Council has 
decided to transfer some of its attention from 
manufacturing industry to the office, and it is in 
the office that the computer seems likely to play 
one of its most important roles. The London 
Computer Group can make a major contribution 
to the Council’s work and help to ensure that the 
administrator and his colleagues, when faced 
with a computer, do not regret the passing of the 
abacus. 


x k * 
Computers for Aircraft Design and 
Business 
The application of automation to aircraft 


design is not likely to bring with it any problem 
of staff redundancy. Rather it seems that unless 
high-speed electronic computing techniques are 
called in to assist the technical departments, 
essential problems in aerodynamics, control and 
structural behaviour may remain unsolved, 
because the human computer, unaided, simply 


cannot cope with the quantity of arithmetic 
involved. 
A number of British aircraft firms have 


developed their own analogue computers which 
are principally of value in the solution of par- 
ticular dynamic problems of aircraft and control 
systems, etc., and which enable the effects on the 
behaviour of the system of changing various 
parameters to be appreciated rapidly. But the 
number of aircraft firms who have direct access 
to high-speed digital computers can be counted 
on the fingers of one hand. Other firms, it is 
true, are availing themselves of the facilities 
offered by the National Physical Laboratory's 
Deuce machine; but this policy may easily lead 
to overloading the N.P.L., which is after all 
primarily a research and standards organisation, 
with development problems that should be 
tackled by the industry itself. 

Among the handful of British aircraft manu- 
facturers operating their own digital computers 
the pioneers were A. V. Roe and Company 


Limited, who installed a Ferranti computer 
similar to the one at Manchester University 
about two years ago. The Aircraft Division 


of the English Electric Company Limited, have 
access to the parent company’s Deuce at Stafford; 
and recently Bristol Aircraft Limited, who set 
up a mathematical services group to serve 
the needs of their aircraft and guided missiles 
design section last autumn, have taken delivery 
of a Deuce machine which they are currently 
using, among other things, for calculating the 
flight paths of guided missiles and for working 
out route analyses for the Britannia airliner. 
They are also operating a large flutter simulater 
of their own construction, based on the design 
of the Royal Aircraft Establishment, and simu- 
lating six degrees of freedom. 

In the United States, the tendency is for the 
mathematical services departments of aircraft 
firms to cater not only for the needs of the design 
and flight development sections, but also for 
those of the production and financial depart- 
ments, etc. It will be interesting to see whether 
the computing sections of the British aircraft 
industry will develop along similar lines. 


x * * 


Growing Tanker Tonnage 


The chairman of the British and Commonwealth 
Shipping Company Limited, at the annual 
general meeting last week, announced that the 
company has decided to enter the tanker business 
by buying a 16,000 ton tanker and ordering 
three 18,000 ton vessels from John Brown and 
Company, Limited. This follows a similar 
decision by the P. & O. Steam Navigation 








Pit-head of Soviet coal mine in the Rostov area. 


Company. The reasons are, of course, the very 
great expansion which is expected in world oil 
consumption and the general uncertainty sur- 
rounding the future for British shipping com- 
panies which provides a strong incentive to 
spread the risk over as wide a field as possible. 

On the latter point the chairman went so far 
as to say that the ever increasing cost of replace- 
ments, coupled with the heaviest taxation of any 
country in the world, may ruin what is left of an 
already depleted British dry cargo merchant 
fleet. While the investment allowance provides 
a measure of relief it does not bridge the gap 
between the original and replacement cost of a 
ship, which the British shipowner has to accumu- 
late out of taxed income. Those companies 
which take advantage of an accommodation 
address are able to retain practically the whole of 
their profits. One of the leading British com- 
panies, London and Overseas Freighters, has 
recently set up a subsidiary in Bermuda in order 
to take advantage of this tax relief. 

The growth in the importance of oil in world 
trade is shown by the fact that at the end of 
May this year, tankers accounted for over 50 
per cent. of the total tonnage of ships on order 
at British shipyards. Some doubts have been 
expressed as to whether even tanker operation 
will be profitable in the long term in view of the 
very large tanker building programme which is 
already inhand. The chairman of Shell Tankers, 
however, recently forecast that world oil con- 
sumption would be trebled by 1980. The oil 
companies themselves are, of course, greatly 
expanding their fleets. The programme of Shell 
Tankers, for example, provides for the expendi- 
ture of £180 million over the period 1953 to 1960. 
In general, however, the oil companies are 
interested in building giant tankers of 45,000 
to 85,000 tons and are not expected to aim at 
carrying more than about half the total trade in 
oil by 1960. Hence, although entry into the 
tanker business will not help to overcome the 
taxation difficulties mentioned above, it may well 
assist for some years to come in increasing the 
diversification of the big shipping groups. 


xk & * 
Markets in the Middle East 


Due mainly to the continued expansion of oil 
revenues, Middle East countries are becoming 
important markets for British engineering 
exports. According to a United Nations econ- 
omic survey of the area (Economic Development 
in the Middle East, 1954 and 1955. H.M.S.O.., 
I1s.), total direct and indirect petroleum revenues 
to Middle Eastern countries in 1955, were 


1,000 million dols., of which 880 million dols. 





represented direct payments to Governments 
and the balance wages to employees and pur- 
chases of local goods and services. 

The oil revenues are, of course, concentrated 
in relatively few countries, in some of which they 
greatly outstrip the rate at which they can be 
effectively used for development. As a result, 
either through official schemes or private 
initiative, they are gradually filtering through to 
other countries of the region with wider invest- 
ment possibilities. Nevertheless a number of 
Middle East countries remain dependent on 
internal resources other than oil or on foreign 
loans and the rate of development is by no 
means uniform. 

In the early stages, development has consisted 
of civil engineering works, ¢.g., the Habbaniya 
Barrage on the Euphrates, the Wadi Tharthar 
Barrage on the Tigris, the Huleh reclamation 
scheme in Israel and the proposed High Dam 
on the Nile. The completion of these schemes 
is likely to result in a substantial development of 
agriculture which in turn will be reflected in a 
rise in demand for agricultural machinery and 
for machinery for processing agricultural 
products. Already many countries in the area 
have plans for a substantial expansion of the 
sugar industry, while in Egypt, Israel and Turkey 
there has been a considerable expansion in the 
output of capital and intermediary goods such 
as cement, steel and fertilisers. 

The survey points out, however, that some of 
the countries in the area have run into economic 
difficulties owing to the balance of payments 
problems arising from the unsaleability of high 
priced exports and the resulting scarcity of foreign 
exchange. Hence there has been a marked 
increase in trade with China, the U.S.S.R. and 
other Eastern European countries. This has 
been most marked in the case of Turkey, whose 
exports to Eastern Europe rose from 7-4 per 
cent. of total exports in 1953 to 26-7 per cent. 
in the first seven months of 1955. In 1955, 
about one-quarter of Egypt’s total exports went 
to Eastern European countries and China. This 
switch will probably result in a growing propor- 
tion of Middle East requirements of engineering 
products being obtained from behind the Iron 
Curtain, but even so the British engineering 
industry can look forward to expanding markets 
in this area. 

x * * 


Transistor Developments 


While transistors up to the present have been 
small and low powered and therefore only 
suitable for a limited, if important, number of 
applications in the radio and audio fields it seems 
likely that this position is about to be altered. 
For Pye Industrial Electronics, Limited, Cam- 
bridge, have introduced a 4 watt model which 
has been incorporated in a car radio set. In this 
set a transistor convertor replaces the normal 
vibrator so that the reliability is increased, while 
the use of transistors in the output stage (valves 
are still employed in the earlier stages) enables a 
separate power pack to be dispensed with and 
leads to greater compactness. The utilisation of 
transistors in this way also lessens the load on the 
valves, thus increasing their working life, while 
the battery consumption is reduced by two-thirds. 

An advance of a somewhat different kind in 
this field is announced from the United States 
where recent investigations at the Bell Telephone 
Laboratories have indicated that intermetallic 
compounds, such as for instance indium 
antimonide, can be made which have a wider 
range of electrical properties than silicion or 
germanium; this should thus enable more 
versatile transistors and other semi-conductors 
to be produced. The properties of this sub- 
stance are described by Mr. H. J. Hrostowski in 
a recent issue of Bell Laboratories Record, who 
points out that although indium and antimony 
are both metals, the antimonide is a semi- 
conductor with a cubic crystal structure. It 
contains an “average” of four electrons per 
atom, and between each atom and its four 
nearest neighbours are four electron-pair bands. 
The properties of gallium arsenide and iridium 
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phosphide are also being investi zated, The 
interesting result of these researches may ye 
be the use of even further rare maiterials op . 
commercial scale with a greater teduction , 
size and an increase in the efficiency of the 
equipment in which they are incorporated, 
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Soviet Coal Mining 


Last Saturday a delegation of Soviet engineer 
and officials who have been visiting sections 9 
the British coal industry returned to their om 
country, having been in the United Kingdon 
since June 16. Before their departure, th 
leader of the delegation, Mr. F. A. Barabanoy 
and several of his colleagues took part in ; 
Press conference, at which they gave some 
impressions of their tour and details of ¢og 
mining in the Soviet Union. 

The delegation had made 18 underground visi 
in Britain and were particularly impressed } 
the way in which the reconstruction of ol 
collieries had been tackled, and by the degree oj 
mechanisation introduced, especially on th 
surface, where the number of people who wer 
employed was small. Among the machines whic) 
had been or were likely to be ordered from 
Britain were power loaders, scraper conveyor, 
belt conveyors and certain types of support, 
including Dowty props. Since the conference. 
Rubber Improvement, Limited, of Welling. 
borough, have reported that after the Sovie 
engineers had inspected their Leonex and Rilo 
belting, a large order was received. 

Mr. Barabanov said that dust presented a 
great a problem in the Soviet Union as in 
Britain, and in addition a part of the coal dust 
did not lend itself to wetting. Mechanisation, 
too, increased the dust concentration at the face 
but, though no complete solution had yet been 
reached, the problem was being attacked 
Methane drainage was carried out extensivel) 
but the gas was not burned on so large a scale 
as in the United Kingdom. The mines in the 
Donbas were deep, as in Scotland and Wales, 
but had more water and gas. Mining depths 
ranged from between 52 and 100 metres in the 
Moscow (brown-coal) region, to 500 and 60 
metres in the Kusbas mines of Siberia. New 
fields in the Karaganda area were mined a 
present to a depth of 250 to 350 metres but 
would be deeper later. In the Soviet Union the 
long-wall system of coal cutting was generally 
used; pillar and stall mining required good 
geological conditions and might give a loss 4s 
great as 50 per cent. 

The German practice of ploughing coal had 
not been widely adopted in the Soviet Union 
owing to geological considerations, though 
experiments had been carried out;  Soviel 
engineers were familiar with vibration, static 
pressure, percussive and Westphalia ploughs. 
Hydraulic props were used but of different design 
to British models. Haulage was mainly per 
formed by locomotives but rope continued to be 
used in some old shafts. 

Although in the Donbas, Kusbas and Kara- 
ganda areas power stations were close to the pits, 
this was not the case in the Urals and East 
Siberia. There was therefore a plan to connect 
Siberia with the Urals, and the Urals with 
the Donbas, by electric transmission lines. This 
would entail lines 8,000 km. long, and the trans- 
mission voltage contemplated was 440,000. 
The Russians also stated that the total coal 
output in 1955 in the Soviet Union was 385 mil- 
lion tons; this was to be raised in accordance 
with the Five Year Plan to 584 in 1960—an 
increase on the figure for 1954 of 52 per cent. 


x k * 


Distribution Lowers the Average 


According to a British Productivity Council 
pamphlet published recently, industrial pro 
ductivity increased by 24 per cent. in 1955, 
which was about 4 per cent. less than in each of 
the previous two years, although higher than the 
average year just prior to the war. 
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As manul cturing industries have done most 
in recent irs to increase productivity, the 
BP.C. has given its attention increasingly to 
other parts of the economy where progress has 
been less. Among these are office work, agri- 
culture, administration, transport and retailing. 
The outlook in the first two of these is fairly 
reassuring. The high price of clerical staff and 
the increasing flexibility of major office equip- 
ment such as accounting machines, punched-card 
installations and computers, whereby these can 
be applied to smaller as well as to larger industrial 
ynits, are combining to raise the efficiency of 
office administration. In a similar way, the 
continuing mechanisation of farming aided by 
rising agricultural wages is helping to sustain 
high yields per acre. It is in the distribution of 
farm products that progress is so slow. Indeed 
when full allowance has been made for the lack 
of capital from which the road and rail systems 
have suffered in the last 20 or 30 years, it remains 
true that a major effort to raise output per man 
is required in transportation and distribution 
in general. 

In an age of highly specialised and efficient 
mechanical handling, the fruit and vegetable 
distribution system of Covent Garden wholesale 
market in the centre of London is a deplorable 
anachronism. At a time when great advances 
are being made in the packaging of goods and 
the public can increasingly choose between the 
shopping advantages of the department store 
and the chain store (the latter bringing with it, 
along with co-operatives, a fast increasing 
number of self-service shops), the little shop 
round the corner is a constant excuse for splitting 
bulk purchases and raising distribution costs. 
Our present inefficient distribution system is 
like the man who walked with a flag in front of 
the early locomotives. It should be swept 
away. 


x k * 


Problems of Redundancy 


The threatened strike by British Motor Cor- 

poration workers, now backed by the 14 unions 

concerned, is compelling attention on_ the 
problems of the redundant worker; in this case, 

a man who suddenly finds himself out of work 
with only one week’s pay in his pocket. He need 
not be unemployed for long, but if he is a vehicle 
worker he will find it hard to get a job matching 
his previous earnings, on which he has based his 
family’s living standards and often incurred 
debts on hire-purchase and house purchase. 
If thousands are unloaded at the same time some 
may have to move out of the area. Past experi- 
ence shows that weekly wage earners do not 
normally do this and did not do so to a major 
extent even in war-time. In an article in last 
week’s Observer, Mr. Douglas Jay draws on his 
Ministry of Labour experience and says: “* Very 
large shifts in the distribution of labour can be 

. achieved by people changing their jobs in 
the same area; and very little by people moving 
their houses.”” Community life, friends, children’s 
schools and a host of intangible factors mitigate 
against uprooting a home. 

The subject has long been studied in the United 
States. Two most valuable contributions to our 
knowledge have been published recently. One, 
by the United States Department of Labour— 
“Collective Bargaining Clauses: Lay-off, Recall 
and Work-Sharing Procedures *°—contains 194 
clauses classified under these headings, taken 
from employment contracts between unions and 
companies. These show how much attention has 
been paid to the problems that arise, and that 
American workers are well protected.The other 
is by the president of the Congress of Industrial 
Organisation (C.1.0.) and head of the United 
Automobile Workers, Mr. Walter Reuther, in 
a testimony to Congress on automation and 
technological change. He dismissed ‘* mobility 
of labour’’ as an irresponsible catch-phrase. 
He considers that the employer should be 
responsible for cushioning the effects of a 
dismissal: ‘‘ In our experience with employers— 
and it has been considerable—the one sure way 
of making them socially responsible is to make 





them financially responsible for the social results 
of what they do or fail to do.” 

Collective bargaining by the U.A.W. and other 
unions has, particularly since the war, led to 
precisely this result. The guaranteed annual 
wage, which applies to over a million workers in 
the .motor-vehicle and related industries, has 
created “‘ new and powerful economic incentives 
for American industry ” to work out solutions 
to the problems of seasonal unemployment, 
dislocation through the introduction of new 
models and new methods of production. This 
trend in the United States is worth watching. 
To have to bear the cost of unemployment could 
quite radically alter the attitude of companies 
such as B.M.C. to redundancy, whatever the 
cause. Management responsibilities never seem 
to stop growing. 


Se 


Cloud Over Brazil 


Industrialisation of Brazil proceeds apace. 
There is some indication that speed rather than 
selection with due regard to the economic factors 
involved is the main feature of the current 
programme to raise Brazil’s industrial potential. 
Some attention is being paid to the expansion of 
industries which can be developed on indigenous 
raw materials with success even in _ under- 
developed areas, such as cement, but other 
industries are being encouraged which may not 
prosper without tariff protection and which may 
well expand to the detriment of the British 
engineering industry. 

A British textile machinery company has 
decided to build a factory in Cruzeiro. An 
Italian typewriter company, presumably Olivetti, 
will shortly build a factory to produce type- 
writers at the rate of 18,000 a year. A steel mill 
is likely to be built near the Itabira Iron Mines 
by Japanese interests with a steel capacity of 
one million tons a year. This last is not a 
direct threat to the engineering export industries 
of the world but it could become so if integration 
proceeded to finished steel products such as sheet 
steel or tubes. 

Decree No. 39,482 (decree-making is obviously 
a well established, traditional industry in its 
own right) passed in the middle of June created 
regulations establishing the basis for a Brazilian 
motor vehicle industry. A _ special executive 
group has been created by these regulations 
to carry out the Government’s intentions. 
There is here clearly the beginning of an 
assembly industry on the lines of those which 
have sprung up in other parts of the world. 
The General Motors Corporation of America, 
which has been quick to see the implication, 
is reported to be considering the building of 
a factory with a capacity of 100,000 vehicles 
a year by 1963. The company would start 
by producing six-ton lorries followed in due 
course by light lorries and motor cars. It would 
appear that a certain amount of bargaining 
about customs duties for necessary equipment 
has already begun between General Motors and 
the Government of Brazil. All this may be no 
more than a step in the direction of ultimately 
producing Brazilian vehicles entirely from 
Brazilian materials. A plan is, in fact, to be 
placed before the Transport Minister shortly 
to show how this could be done in a factory with 
a capacity of 3,600 lorries and 2,200 tractors per 
annum. 

The idea of industrialising Brazil at an 
accelerated pace is not necessarily unsound. The 
main cause of concern is that conditions of 
growth may be somewhat artificial and that the 
wrong industries will be stimulated. This is 
not a welcome thought to the British engineering 
industry, which has for a long time now been 
prevented from trading with Brazil, in many 
cases Owing to complicated and obstructive 
currency regulations. It is not a_ practical 
solution for many companies to adjust themselves 
to Brazil’s particular form of economic nation- 
alism by setting up factories there. For them 
the desirable solution is an expanding and 
prosperous Brazilian economy which is free from 








71 


exorbitant customs duties, trade quotas and 
currency restrictions. 


x wk * 


Commercial Vehicles Forge Ahead 


While sales directors in motor-car companies 
struggle with problems of the credit squeeze 
at home and Australian import cuts abroad, the 
commercial vehicle makers continue to do good 
business. Signs of prosperity are particularly 
noticeable at the heavy end of the trade. In the 
first six months of this year the output of 
Leyland Motors, Limited, was 13 per cent. 
above the level achieved in the first six months 
of 1955. Last year was a record for the com- 
pany. The increase has been particularly marked 
in heavy-duty buses and in heavy-duty goods 
chassis. Leyland have in fact bought the 
Ministry of Supply tank factory near Preston as 
part of their expansion programme. 

Problems of expansion are not confined to 
Leylands. A.E.C. Limited, have recently been 
advertising for machining capacity for medium- 
sized batches of heavy vehicle components. It 
is apparent from this that export orders for the 
A.C.V. group are also satisfactory since the state 
of the export market for chassis vitally affects 
the activity of this company. A.E.C. is still 
carrying out the development programme 
announced some time ago. Much progress has 
been made with semi-automatic production lines 
at Southall, but re-arrangement of the assembly 
lines has still to be completed. Fortunately the 
company is able to carry out these changes 
against a background of undiminished activity. 

Prosperity in the commercial vehicle industry 
is not confined to this country. Aktiebolaget 
Volvo of Goteborg, for example, recorded a 
7 per cent. increase in turnover last year; the 
order book at the end of 1955 was I1 per cent. 
up on the close of 1954. Export orders have 
recently been running at a record level. These 
encouraging results are significant not only as a 
sign of prosperity among competitors abroad 
but also as an encouraging omen for those 
British companies which supply components to 
the Swedish commercial vehicle industry. 


x k * 


Institutions Seek Exemption from Rates 


Several engineering institutions are currently 
attempting to establish their rights, under the 
Scientific Societies Act of 1843, to exemption 
from assessment and payment of local rates on 
their premises. The Act provides such exemp- 
tion to “ any society instituted for purposes of 
science, literature or the fine arts exclusively ~ 
provided also that the society is supported wholly 
or in part by annual voluntary contributions and 
that it is non-profit making. 

Interest in this old Act has been re-awakened 
by the successful appeal before the House of 
Lords in December last of the Institute of Fuel 
against a decision of the Lands Tribunal—backed 
up by the Court of Appeal—that the Institute 
was not a society instituted exclusively for the 
purposes of science. The Lands Tribunal 
based their adverse decision principally on two 
clauses of the paragraph setting out the objects 
and purposes of the Institute in their charter 
of 1946: “to promote, foster, and develop 
the general advancement of the various branches 
of fuel technology as an end in itself, and as a 
means of furthering the more scientific and 
economic utilisation of fuel of all kinds for 
industrial, commercial, public, agricultural, 
domestic, transport and/or other purposes”. . . 
and “to uphold the status of members of the 
Institute by holding or prescribing examinations 
for candidates for election and by requiring 
standards of knowledge and experience which 
can be approved.” The first of these clauses, 
it was held, stated two purposes, one scientific 
but the second of a commercial nature. The 
House of Lords, however, refuted the suggestion 
that any commercial pursuit was involved and 
held that this clause related to the ** acquisition 
of knowledge in the realm of fuel technology, 
which is admittedly a science, and to the spread 
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of such knowledge to the benefit of the com- 
munity.” 

The second clause was held by the Tribunal 
to imply that one purpose of the Institute was 
to benefit its members in their profession of fuel 
technologists. The House of Lords disagreed 
with this interpretation on the grounds that if the 
Institute were to pursue efficiently its scientific 
purposes, it was necessary that its members 
should attain standards of knowledge and 
experience which the Institute could approve. 

Among several technical societies who are 
following up the lead set up by the Institute of 
Fuel, the Institution of Mechanical Engineers 
appeared before the Court of Evaluation last 
Friday. Here, again, the Valuation Officers 
were raising questions of status and professional 
interest. The result of the hearing, which has 
not yet been announced, will be awaited with 
considerable interest by engineering institutions 
in the United Kingdom. 


x * * 


Light Alloys not Perfect for Aircraft 


It is common knowledge that the manufacture 
and operation of commercial aircraft involve 
problems of avoiding structural fatigue. Less 
well-known is the potential hazard arising from 
the susceptibility of aluminium-zinc-magnesium 
alloys to stress-corrosion cracking, to which 
Lord Brabazon refers in his introduction to the 
1955-56 annual report of the Air Registration 
Board. During the past 12 months, the A.R.B. 
have felt considerable anxiety over the number 
of such forgings and extrusions that have 
cracked in an apparently arbitrary fashion, some- 
times as a consequence of faulty design and 
sometimes due to manufacturing procedures 
resulting in locked-up stresses. 

To combat this problem, A.R.B. are to publish 
a handbook analysing recent structural failures 
and defects, and setting out information on 
materials, recommendations on design, manu- 
facturing techniques. quality control, metal- 
lurgical problems and maintenance procedure. 
At the same time, A.R.B. consider that it is 
“undesirable to employ materials which neces- 
sitate narrow and rigid control of processes liable 
to human error” and they would like to see 
** development directed towards materials which 
are not dependent on perfect handling.” 

There is, in fact, an urgent need for further 
research into factors affecting the airworthiness 
of civil aircraft, for which A.R.B. have not, of 
course, the necessary resources. Fortunately, 
the appropriate Government departments appre- 
ciate the situation. Presumably they will be taking 
steps to deal with it. 


x *k * 


Investment in the Commonwealth 


One of the main impressions of the recent Prime 
Ministers’ Conference in London was the im- 
portance which the overseas members attached 
to an adequate flow of capital into their respec- 
tive territories. There is nothing new either in 
this country’s obligation to provide more capital 
for export or in the complaint from the other 
members that they are unable to get adequate 
funds from London. The important question 
is whether the insistence on getting more capital 
has reached such a pitch that this country will 
now be obliged to give high priority to capital 
transfers abroad. 

Until comparatively recently, the United 
Kingdom was able to keep up some sort of a 
flow of capital abroad owing to American aid. 
This source has now dried up and the full burden 
must be assumed by this country. Once upon a 
time, exporting capital to the Empire was not 
considered a burden at all. To-day it appears 


to be so because it can be done only by achieving 
a substantial surplus in the United Kingdom's 
balance of payments. = : : 

In the recent past, the balance of payments 
surplus has been considered very much a residual 
item after the demands of the British home 
market have been met. 


Times may now be 


changing and this country may temporarily have 
to accept a slower rate of expansion in its standard 
of living in the short run in order to participate 
in the Commonwealth’s greater prosperity in 


the long run. It is against this background that 
the news last week of a balance of payments 
surplus of about £150 million in the first six 
months of the year should be considered. A 
figure of this size, with the seasonal factors run- 
ning against this country’s trade balance in the 
next few months, is barely adequate to meet our 
overseas obligations. If these obligations are not 
taken seriously the alternative will be more deals 
of the Trinidad oil variety and the determination 
of the members of the Commonwealth to go 
openly to other sources than this country for 
their capital requirements. If once they go, 
they may not come back. 


x * & 


Underneath the Arches 


Arches and bridges from time immemorial have 
offered shelter to the homeless, and although the 
audiences of the National Film Theatre are not 
yet without a home, their eviction from the 
former Festival of Britain Telekinema seems 
imminent. Last Tuesday, the London County 
Council was recommended by its General 
Purposes Committee to approve proposals for a 
new and permanent National Film Theatre on 
the South Bank under the southern arch abutment 
of Waterloo Bridge. A scheme prepared by the 
Council’s architect, Dr. J. L. Martin, F.R.1.B.A., 
in consultation with the British Film Institute, 
provides for a film theatre to seat 500, with its 
entrance facing the River Thames. Construction 
should be completed by July, 1957. One feature 
of the new cinema, not possessed by its predeces- 
sor, will be the capacity to screen Cinemascope 
productions and an_ auditorium _ sufficiently 
flexible to cope with any future evolutions in the 
film industry. 

The plan to make use of existing masonry 
may not be new, but it is a resource which may 
increasingly be adopted in our crowded cities. 
However, it presents certain problems. Perhaps 
the main consideration is the limitations to 
height and access caused by the cantilevered 
bridge members and the surrounding structure. 
These factors have determined the placing of the 
screen and projection box, below which is to be 
the foyer. A number of tests were made by the 
Building Research Station within the bridge vault 
to assess the level of transmitted noise through 
the structure. This was found to be negligible 
and the acoustic problem has simply been 
confined to the auditorium itself. An illustra- 
tion on this page shows a model of the proposed 
theatre. 

The erection of a permanent National Film 
Theatre on the South Bank will extend the 
unique group of buildings planned to occupy 


Model representing the 
auditorium of a new 
National Film Theatre 
to be built under the 
southern arch abutment 
of Waterloo Bridge. 
(See ‘* Underneath the 
Arches ”’) 
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the river front between Westmin:ier Brid 
and Waterloo Bridge devoted to usic ~~ 
visual arts. By showing the best {ims of al 
countries, such a theatre will help to Maintain 


much needed standards in the cinema, and wil 
also no doubt, like its predecessor, offer ; 
venue for companies wishing to exhibit trade 
films. Finally, in its choice of site ii may give 
rise to a new architectural approach, in whic) 
existing structures will provide both the basis and 
the inspiration of additional buildings 
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Progress in Chains 


Renold Chains, Limited, had record sales in the 
financial year ended April 1, 1956. Since much 
of its product is an important constituent of the 
country’s productive equipment, boom op. 
ditions in industry are quickly reflected in the 
activities of Renold Chains. The directors say 
that half the total sales are directly or indirect 
exported and that the company’s direct export 
business increased 20 per cent. during the year 
On the other hand the company has a familiar 
tale to tell about profit margins. Higher labour. 
raw materials, transport and power costs mor 
than offset the benefits of higher productivit, 
Although there were output increases in the 
different departments ranging from 15 to over 
30 per cent., the trading profit on the year was 
only up by 17 per cent. Towards the end of the 
year stocks of material become acutely scarce 
and increased quantities of steel had to b 
imported. The steel position has __ recently 
become easier, but a further increase in demand 
for the company’s products would require 
further imports of high priced steel which would 
quickly work themselves out on costs. It would 
seem therefore that the company has in reserve 
quantities of imported steel which have been 
laid by against an emergency. This policy has 
become increasingly common among engineering 
concerns in the last 12 months and the impression 
is growing that there is a fairly large quantity of 
high priced imported steel in stock which could 
be burdensome if the steel position eased rapidly 
in the later months of this year. 

So far as the current year is concerned, the 
company is aware that the credit squeeze is 
likely to have an adverse effect on some of its 
customers. At the same time costs remain high 
and the directors say that they will be reluctant 
to increase prices. The usual picture therefore 
emerges of an engineering company whose 
short-term prospects are some what clouded by 
the credit squeeze but whose long-term outlook 
is certainly good, closely connected as it is with 
the good long-term prospects of the engineering 
industry as a whole. As if to underline the 
long-term confident prospect, the company is 
going ahead with a £3-5 million expansion 


programme here and in Australia. 
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Fig. 1 Flowsheet for nitroglycerine manufacture 

by batch process. Glycerine is added under 

manual control to mixed sulphuric and nitric 

acids contained in lead vessels ; the resulting 

nitroglycerine is then separated and washed to 
neutrality. 
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MAKING NITROGLYCERINE 


At Ardeer factory, the principal works of [.C.I. 
Nobel Division, the commercial manufacture of 
nitroglycerine is carried out on a considerable 
scale. Until recently two main processes were 
employed—the batch process and the Schmid 
continuous process—but a third has now been 
added, known as the Biazzi process. This 
combines the convenience and efficiency of 
continuous production with increased safety. 
Safety is of course the prime consideration in 
explosives manufacture, and whereas in ordinary 
chemical plants emphasis is laid on output 
and economy, in the case of nitroglycerine these 
must take second place. An important feature 
of the new installation, therefore, is its suitability 
for remote control and a separate control house 
equipped not only with ‘the appropriate instru- 
ments but also with television receivers to permit 
constant observation of the process is soon to 
come into use. In the present article, which 
deals first with the historical origins of nitro- 
glycerine, we shall describe not only the more 
recent process but also its predecessors, which are 
still in use at Ardeer. 


NOBEL’S CONTRIBUTION 


Nitroglycerine was discovered by Ascanio 
Sobrero of Turin University in 1845—it is 
understood that 200 gm. of the original sample 
pyroglycerine’) is still preserved at the 
Montecatini plant at Avigliana, near Turin— 
but it remained for the Swedish engineer Alfred 
Nobel to make preparation of the explosive a 
safe and practical process and to exploit it 
commercially. Nobel’s work also led to the 
discovery of the crumbly plastic solid, dynamite, 
which could be handled with relative safety, and 
to the invention of means by which it could be 
detonated at will; his contribution later gave 
rise in addition to the discovery of blasting 
gelatine, a tough rubbery solid, which, even to-day, 
is the most powerful non-nuclear explosives 
compound. Nitroglycerine-based industrial ex- 
plosives proved a solution to formidable prob- 
lems in mining, quarrying, tunnelling and railroad 
making, for which blackpowder, hitherto the 
only blasting explosive, had been too mild in 
action and too dangerous for such underground 
applications as coal mining, with its associated 
fire hazard. 

The first small plant for the commercial 
manufacture of nitroglycerine was erected at 
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Heleneborg. near Stockholm, where production 
began in 1862. Mixed sulphuric and _ nitric 
acids were placed in open earthenware jugs and 
glycerine was added slowly with hand stirring. 
The mixture was allowed to cool after each 
addition, because no means were provided to 
remove the heat of reaction. Although this 
factory was destroyed by an explosion (Nobel’s 
brother was killed and his father seriously injured) 
Nobel subsequently founded other plants, first at 
Hamburg and later in other parts of Europe and 
America; he started building the Ardeer factory 
in 1871, where the first nitroglycerine was 
made at the beginning of 1873. 

Associated with the growth of the nitro- 
glycerine industry was the invention in 1864 
of the mercury fulminate cap, necessary for 
detonating nitroglycerine since it is not easily 
initiated by flame or spark. It was also necessary 
to overcome the hazard of accidental explosion 
when ‘* Nobel’s Blasting Oil” was being used or 
transplanted—anyone who has seen the film 
“The Wages of Fear ”’ will not need convincing 
of the attendant danger. Nobel’s solution was 
to find a satisfactory absorbent substance. He 
discovered that 25 parts of kieselguhr, a diato- 
maceous siliceous earth would absorb 75 parts 
of glycerine to form a paste which did not exude. 
This Nobel called dynamite. It was possible to 
cartridge this material and the cartridges were 
suitable for charging shot holes. Nobel also 
took out patents for blasting gelatine (93 per 
cent. nitroglycerine and 7 per cent. nitrocellulose), 
a whole range of ammon-gelatine-dynamites, 
and ballistite, a powerful propellent powder. 


FORMULA AND PROPERTIES 


Nitroglycerine is the tri-nitric ester of glycerol 
and has the formula : 


CH.O — NO, 
| 

CHO — NO, 
CH,O — NO, 


Its molecular weight is 227-09, specific gravity 
1-596 at 20 deg. C., and solubility in water 
0-18 per cent. at 20 deg. C. It has melting 
points of 13-2 deg. C. in the stabile form and 
2-2 deg. C. in the labile form. It decomposes 
on detonation according to the formula: 


4(C3H;N,0,) > 12CO, + 10H, + 6N, + 60, 


73 


with a detonation velocity of 2,000 metres per 
second, or 8,000 metres per second according to 
conditions. The temperature of explosion is 
3,400 deg. C. and the pressure 9,200 kg. per 
sq.cm. Asa measure of its sensitivity, it can be 
detonated on a steel plate by dropping a 2 
- ates weight on it from a height of 
2 in. 


MANUFACTURING HAZARDS 


The commercial manufacture of nitroglycerine 
has always been considered one of the more 
dangerous operations in the explosives industry, 
since, not only is the product very sensitive to 
detonation by friction and impact, but it may 
burn to detonation; such an ignition can readily 
be induced by autocatalytic chemical decom- 
position of nitroglycerine in contact with mineral 
acids. In addition, a very careful control of the 
composition of waste acid from the process is 
necessary, since acid mixtures of certain ranges 
of dilution can undergo vigorous oxidative 
reactions. 

Originally, commercial manufacture consisted 
merely of adding glycerine to mixed sulphuric 
and nitric acids in jugs and stirring with glass 
rods. As the demand for nitroglycerine grew, 
larger and better nitrators were introduced, and 
about the year 1870 lead nitrators fitted with 
cooling coils and capable of producing 2,000 Ib. 
of nitroglycerine per nitration were in fairly 
general use. Agitation was provided by passing 


BATCH PRODUCTION 


Improvements over the years brought the nitra- 
tor-separator (Nathan, Thomsen and Rintoul, 
1901), examples of which are operating to-day in 
Australia and South Africa. In 1908 the same 
team evolved methods which raised the yield 
from 85 per cent. to 95 per cent. by using 
anhydrous mixed acids instead of the more dilute 
acids formerly employed. Mr. William Rintoul 
was research manager at Ardeer and Sir Frederick 
Nathan was factory manager. 

In the Ardeer batch process, a flowsheet 
of which is shown in Fig. |, glycerine is added 
under manual control to mixed acids of com- 
position about 45 per cent. nitric acid (HNO,), 
55 per cent. sulphuric acid (H,SO,), while the 
temperature of the nitration is kept within the 
range 15 deg. C. to 20 deg. C.; the resultant 
nitroglycerine is separated and washed to 
neutrality. For this purpose five houses are 
required, a nitrating house, two separating houses, 
and two final washing houses. All vessels are 
made of lead, and cooling of the nitrator is 
effected by using calcium chloride solution at 

15 deg. C. The batch size is 2,100 Ib. of 
nitroglycerine. 

CONTINUOUS NITRATION 


In 1927 further improvements in the method 
of manufacture began when Dr. Arnold Schmid 
of Vienna patented a continuous nitroglycerine 
process which he claimed to be safer and 
cheaper than any batch process. He also 
claimed that in his apparatus there was con- 
siderably less nitroglycerine in process at any 
time than in a batch plant of equivalent output. 
In spite of the attractiveness of his claims, 
Schmid could not interest any of the explosive 
manufacturers in his process, until eventually he 
secured the co-operation of Ing. J. Meissner of 
Cologne, a manufacturer of chemical plant, who 
in turn approached the Societé Suisse des Explo- 
sifs in Gamsen near Brigue, where the first 
Schmid plant for 250 Ib. of nitroglycerine per hour 
was set up and developed. A year later a second 
and much larger plant was built in Sweden, with 
a throughput of 1,350 lb. per hour. This plant 
has now been operating in Sweden for the past 
26 years. 

The first Schmid plant to be installed at Ardeer 
was completed in 1937 and, like those built 
subsequently, was designed to give an output 
of 2,500 Ib. of nitroglycerine per hour. They 
continue to operate efficiently and have the 
following advantages over the batch nitration 
process: a reduced quantity of nitroglycerine is 
processed at any one tim?; less labour is required ; 














Fig. 2 Three washing vessels of the Biazzi plant for continuous nitroglycerine production, which is 


fabricated throughout in polished stainless steel. 


Although the plant is at present arranged for direct 


operator control, it can be controlled remotely by means of an instrument panel and television viewing. 


and the plant is relatively compact, so that build- 
ings can be fewer and smaller. 


SCHMID PROCESS 


The principle of the Schmid plant comprises 
the simultaneous addition of glycerine and mixed 
acid to a cooled nitration vessel, followed by 
separation of the crude nitroglycerine from the 
waste acid in a static separator, the waste acid 
being drawn off from the bottom of the separator 
while the nitroglycerine overflows continuously 
from the top. Acidic nitroglycerine is stabilised 
by washing in co-current columns, firstly with 
water and secondly with weak sodium carbonate 
solution; the emulsion from the final washing goes 
to a final separator in a storage house. 

A feature of the Schmid process is that all the 
reactants—mixed acid, glycerine, water, and 
sodium carbonate solution—are fed to the plant 
under low air pressure (30 lb. per sq. in. gauge), 
the air being supplied from a common reservoir, 
so that any inadvertent variation in pressure 
affects the flow of reactants in the same way. 
The plant differs from the Biazzi system chiefly 
in the design of the nitrator and separator, in 
the method of washing the nitroglycerine, and 
in the greater overall size of the installation. 

In a Schmid plant the total quantity of nitro- 
glycerine in process, while less than in a batch 
plant of corresponding output, is still considered 
to be rather high, and in particular, a fairly large 
amount of the sensitive unemulsified nitro- 
glycerine is necessarily present in the top of the 
separator and also in the separator following the 
first washer. This is a defect of the Schmid plant 
which is minimised in the Biazzi design. 

Automatic devices are connected to both 
nitrator and separator which ensure that in the 
event of an undue temperature rise in either 
vessel, the contents of both vessels are dropped 
into a drowning tank containing 4,000 gallons 
of water. This mechanism is actuated by means 
of contact thermometers which act on electro- 
magnets through intermediate relays. Simul- 
taneously with the drowning of the charge, 
additional water is turned on to the drowning 
tank and air agitation applied. Drowning by 
hand can also be effected from various points in 
the plant. In the event of a power failure, 
glycerine and mixed acid flows are automatically 
cut off, ready for a normal close-down. 


BIAZZI SYSTEM 


In 1935 Dr. Mario Biazzi, in Switzerland, 
proposed another method of continuous manu- 





facture, containing many novel features. As 
can be seen from Fig. 2, the plant is completely 
fabricated in highly polished stainless steel and 
consists essentially of a nitrator, separator, 
and mechanically stirred washers. It is more 
compact than the Schmid plant and permits 
a further reduction in the quantity of nitro- 
glycerine in process. The Biazzi plant is capable 
of adaption for operation by remote control, 
and this point was borne in mind when the 
new Ardeer plant was fabricated and installed. 
The present nitrating house contains a desk 
from which the entire unit is controlled, so 
that the operators can gradually be introduced 
to the idea of remote control. It is estimated 
that by the spring of 1957, the desk will be 
removed to a control room outside the mound 
of the building, and additional facilities installed, 
such as closed circuit television links, to make 
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possible the manufacture of Litroglycer 
without the necessity for personnel to : 
the plant while any explosive is present. : 
flowsheet for the plant is illustrated in Fig, 3 

The Biazzi nitrating unit at Ardeer jg aly 
designed for an output of 2,500 ib. per how 
The nitrating unit is completely abricated 
polished stainless steel which enhances te 
appearance of the plant, and in addition th, 
polished surface prevents accumulation a 
pockets of nitroglycerine. The apparatus Con 
sists of a nitrator, which appears in the fors 
ground of Fig. 4, a separator, and three mech. 
anically stirred washers. The nitrator ig cool 
very efficiently by a sealed spiral system Of coil 
in which sodium nitrate brine at — 5 deg ¢; 
circulated during nitration to maintain th 
temperature at between 10 deg. and 15 deg. ( 
Agitation is afforded by a specially designe 
high-speed stirrer, which causes the emukio) 
to circulate around the cooling coils befor ; 
flows off continuously through an overflow to th, 
separator. 


ACCELERATED SEPARATION 


Glycerine and mixed acid, metered in th 
correct ratio, are fed in at the top of the nitrato, 
and the emulsion of nitroglycerine and spey 
acid enter the circulator separator tangential) 
thus imparting a rotating movement to the cop. 
tents, a movement which helps to accelerate th 
separation of the nitroglycerine from the refyy 
acid. Three sight glasses in the separating 
vessel permit the separating process to 
observed. The separated nitroglycerine flows 
off continuously from the top of the separato 
and the spent acid leaves at the bottom by way 
of a levelling device and thence to a dilutiog 
vessel, where a small percentage of water \ 
added to avoid separation of dissolved nitro. 
glycerine. Only in the separator does any fre 
nitroglycerine occur and it is estimated that of 
the 1,350 Ib. of nitroglycerine in the nitrating 
room only 125 Ib. are in the free state; the 
remainder is in the comparatively safe emulsified 
condition. 

The acidic nitroglycerine flowing continuous) 
from the separator into the first of three mechanic- 
ally agitated wash vessels is brought into contact 
with an equal volume of 12 per cent. sodium 
carbonate solution. A very fine emulsion i 
formed in the washers due to the high-speed 
stirrers and the specially designed baffles, and this 
emulsion flows from one washer to the other, 
and from the third washing vessel to the fina 
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f nitroglycerine production. The principal virtue 


of the Biazzi plant is its safety, since the total quantity of explosive in process at any one time is 


small. In addition there is an elaborate system 


of safety devices, together with drowning tanks 


into which the nitroglycerine can be dumped in an emergency. - 
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storage house. The three washing vessels pro- 
vide adequate contact time between the sodium 
carbonate solution and the acidic nitroglycerine 
to ensure complete neutralisation of the latter. 


SAFETY MEASURES 


A feature of the Biazzi plant is an elaborate 
system of safety devices conceived, firstly, to 
minimise the effects of a mistake, by the operator; 
secondly, to attract the operator’s attention to 
the irregular functioning of any part of the unit; 
thirdly, to allow the operator to act in such a 
way as to minimise damage which might be 
caused by such irregularity; and finally, to set 
into action automatic devices counteracting the 
fault should the operator’s intervention fail. 

The safety devices may be grouped in accord- 
ance with these four aims. To meet the first 
requirement (minimising operator error), the 
glycerine feeding arm to the nitrator cannot be 
lowered into its operating position and therefore 
nitration cannot start unless (a) the safety system 
is energised, (b) the nitrator stirrer is turning at 
regular speed, (c) the mixed-acid tank is full, 
(d) the mixed-acid three-way valve is in the 
feeding position, (e) the acid is flowing into the 
nitrator at the correct rate of flow, (f) the brine 
is flowing through the nitrator coils at sufficient 
pressure, (g) the tenfperatures in the nitrator 
and separator are normal, and (A) there is 
sufficient air pressure to actuate the securities. 

The second aim (attracting the operator’s 
attention to a fault) is pursued by various 
warning systems. For example, during operation, 
a red blinking lamp lights, a bell rings, and a 
luminous inscription appears on a glass panel, 
indicating the fault if the temperature is too 
high in the nitrator or separator, or too low in 
nitrator; or if there is a decrease in the mixed- 
acid, soda-water or brine flow; a fall in the 
nitrater or first washer stirrer speeds, or a drop 
in the air pressure. Red signal lamps light when 
the levels in the waste-acid displacement tank 
and the soda-water overhead tank is low, when 
the temperatures in the waste-acid stirring tank 
or the first washer are too high, when the 
fortifying acid flow is too high or low, when the 
waste acid is not flowing into the stirring tank 
or the stirrer is not operating, or when the 
second or third washer stirrer is not operating. 
In addition, a white signal lamp lights when the 
security system is switched on; green signal 
lamps are lit when the waste-acid displacement 
tank and the soda-water overhead tank are full 
or the temperature in the first washer is too 
low; an alarm horn sounds when the acid flow 
is below the safety limit; and a pH-meter indi- 
cator allows the alkalinity of the nitroglycerine 
emulsion after the first washer to be checked at 
any time. 

_ The third group of safety measures (permitting 
immediate action by the operator) are twofold. 
The charges may be drowned by hand, either by 
Pulling the discharge levers of the nitrator and 


Fig. 4 Biazzi plant show- 
ing in the foreground the 
nitrator connected to the 
behind the 


operator are three wash- 


separator ; 


ing vessels connected in 


series. 


separator (the drowning of one vessel causes the 
drowning of the other and also of the washers), 
or indirectly by means of compressed-air valves 
located at various strategic points inside and 
outside the building. Secondly, in the case of 
a general and prolonged power failure, the contents 
of the washers may be stirred by compressed air. 


OPERATOR FAILURE 


The fourth and final set of safeguards (counter- 
acting a fault when the operator fails to do so) 
is also subdivided into various groups of opera- 
tions. When the plant is in action, the glycerine 
arm is automatically raised from the feeding 
position and the mixed acid and glycerine pumps 
are stopped if: the security circuit is not ener- 
gised; the nitrator or first washer stirrer speed 
falls by more than 30 per cent.; the acid flow is 
reduced below the safety limit; the three-way 
valve admitting mixed acid to the nitrator is 
turned to by-pass the nitrator; the temperatures 
in the nitrator and separator reach the first 
safety limit; the brine or air pressure drops; 
or the nitrator or separator is drowned. More- 
over, the contents of nitrator and separator are 
automatically discharged into a drowning tank, 
if the temperature in the nitrator or separator 
reaches the second safety limit. When the 
nitrator and separator are drowned, the contents 
of the three washers are also automatically 
drowned in a separate drowning tank. In case 
of drowning, whether automatic or manual, the 
contents of the main drowning tank are stirred 
with powerful jets of water until the tank is 
full; the water is then automatically turned off 
and compressed air is admitted to maintain the 
contents in agitation. All stirrers are stopped 
when the charge is drowned. The entire electric 
security system is supplied by a direct-current 
24 volt battery, which is kept charged by an 
automatic rectifier. 


BLASTING EXPLOSIVES 


The preparation of the final product is carried 
out in a series of hills or bunkers isolated from 
the chemical plants and from each other but 
linked by ‘“clean-ways”’ on which special 
rubber boots must be worn as a precaution 
against the introduction of grit; this might give 
rise to friction and consequently accident hazards. 
Further protection is provided by blast walls. 
The blasting explosives manufacturing section 
comprises mixing houses, packing houses, nitro- 
cotton drying and weighing houses, and a 
cartridge shell-making house all in line with a 
nitroglycerine plant. 

The main difference between this plant and 
the older traditional methods is in the larger 
size of batch dealt with in one operation and 
in the mechanical aids used in handling and 
transporting the explosive. A Talley mixer 
operates a 1,600 Ib. batch of explosives, nearly 
ten times that of the McRoberts pans used 
hitherto. Nitroglycerine in the liquid state is 
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brought to the mixer in a special tank mounted 
on an insulated chassis with rubber-tyred wheels, 
which is brought along a clean-way from the 
nitroglycerine plant. The dope (the solid ingre- 
dients) for each charge (about 1,100 Ib.) is 
brought in a single bogie from the dope house. 
Mixing takes only a few minutes, and the mixer 
is discharged into two bogies placed underneath. 
For this discharging operation the mixer is 
simply inverted by means of an electric switch. 

Cartridging is carried out mechanically into 
pre-made shells at multi-nozzle machines. 
Operations in the packing department have been 
speeded up by improved layout and the adoption 
of a mechanical carton wrapping system. 

The Ardeer factory of Imperial Chemical 
Industries Limited, the head office of which is 
at Millbank, London, S.W.1, is situated not far 
from Kilmarnock in the south of Scotland and 
is equipped for testing all kinds of explosives. 
Its products also include cellulose derivatives, 
ether, sulphuric and nitric acids, ammonium, 
potassium and barium nitrates, silicone resins 
and various forms of pesticide smoke generator. 


x * * 


BRISTOL FUEL TANKS FOR 
BELGIUM AND HOLLAND 


Sabca and Fokker to 
Manufacture 


Plastics fuel drop-tanks of the standardised type 
developed by Bristol Aircraft Limited are to be 
made under licence in Belgium by SABCA, the 
Société Anonyme Belge de Constructions Aero- 
nautiques, and in Holland by the Fokker com- 
pany. This will make possible the use of a 
single range of tanks by the air forces of these 
countries and the Royal Air Force, with the con- 
sequent advantages of interchangeability and 
common sources of supply. 

Tanks in production or under development 
range in capacity from 50 to 500 gallons. All 
are made in three parts—the nose shell, centre 
section, and tail shell, and alternative capacities 
can be obtained by varying the length of the 
centre section, which is a plain cylinder. 

An important feature of the three-section 
design is that it permits compact storage and 
ease of assembly and dismantling. The com- 
ponents can be nested together to save space in 
the ratio of 3 to 1, and are assembled by means 
of simple mechanical joints secured with bolts 
or screws. No glue is used and the tanks can 
be put together in the field by two or three 
unskilled men in 10 to 15 minutes without com- 
plicated tools or equipment. 

These advantages are important during front- 
line operations and the compact method of 
storage is particularly valuable on _ aircraft 
carriers. 


x * * 


WELDING HIGH-NICKEL ALLOYS 


With the object of instructing welders and others 
in the techniques of joining various wrought- 
nickel alloys, Henry Wiggin and Company, 
Limited, have produced a new 16mm. sound 
film, in colour, dealing with the welding of high- 
nickel alloys. Oxy-acetylene, metallic-arc and 
resistance welding are all used, as well as argon- 
arc processes, and the film shows the correct 
flame setting for gas welding and also gives 
detailed instructions on current ranges, electrode 
sizes, the preparation of welds and the avoidance 
of contamination. The film is mainly concerned 
with Monel, nickel, and Inconel, but references 
to Nimonic 75 and Corronel B, a corrosion- 
resistant alloy of recent introduction, are also 
included. 

The film is available, on loan without charge, 
to local engineering institutions, bodies of train- 
ing officers and similar associations and applica- 
tion should be made to the publicity department 
of the firm at Thames House, Millbank, London, 
S.W.1. 
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Fig. 1 Different types of cooling tower structure. 
dent. (B) Packing carried by the walls. 
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INCREASED LIFE PREDICTED FOR 


COOLING TOWERS 
EXTENSIVE USE OF PRE-CAST CONCRETE 


By Derek J. Tow, B.SC.(ENG.), 


An interesting new development in constructional 
technique—the use of pre-cast concrete units 
for mechanical draught cooling towers—has 
recently been reported, and the first of such 
towers have now been erected. 

The structure of a mechanical induced-draught 
cooling tower has to perform the following main 
functions :— 

_ 1. Support the packing required to provide a 
surface for air/water contact. 

2. Support the water-distribution system above 
the packing. 

3. Support the spray eliminators above the 
water-distribution system. 

4. Provide walls to prevent undesirable entry 
of free air to the tower and loss of water from 
the tower. 

5. Support the air-moving equipment at the 
top-deck level of the tower. 

6. Resist horizontal forces on the tower due 
to wind pressure, and possible other effects 
such as earthquakes, etc. 

7. Permit easy access to the mechanical equip- 
ment and tower internals for inspection, main- 
tenance and cleaning. 

* Deputy Commercial Manager, Head Wrightson 
Processes, Limited. 
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Fig. 2 Pre-cast concrete H-frames are joined 
together using in situ concrete to form the main 
internal frame, of which this is a typical detail. 





DIPL.CHEM.ENG., A.M.I.CHEM.E.* 


8. Provide an exit stack through which hot 
wet air is ejected from the tower at a relatively 
high velocity. 

9. Support louvres at the base of the tower; 
these louvres should permit the air to enter but 
prevent water spray being blown out at the 
bottom of the tower. 

There are three main types of structure for 
these cooling towers, as shown in Fig. 1. They 
are:— 

Type A.—The wall structure and the packing 
structure are separate. 

Type B.—The packing and the wall structure 
is combined, with the load carried at the walls. 

Type C.—The packing and wall structure is 
combined, but with the load distributed through- 
out the tower. — 

Type A structures, although used for natural 
draught towers, are uneconomical for mechanical 
induced-draught equipment because the structure 
does not provide a satisfactory support for the 
fan and mechanical equipment. 

In type B structures, the walls are constructed 
with adequate bracing to resist wind loading 
and the load imposed by the filling, distribution 
system and mechanical equipment at the top. 
These internal fittings are supported on cross- 
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(A) Wall structure and packing structure indepen- 
(C) Packing and wall structure combined, so that the load 
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members carried by the timber or cc icrete wall 
columns. It will be seen that in ti.is type of 
structure all the foundation load is cc ncentrateg 
at the periphery of the tower and there js there. 
fore a danger of the packing sagg ng dur 
operation owing to the wide span of the suppor. 
ing joists. In addition, the mechanical equip. 
ment is very poorly supported and the structure 
does not have the resilience necessary to absor} 
possible vibrations. Such structures are satis. 
factory only for small towers. 

Undoubtedly, the most desirable structure fo, 
mechanical-draught towers is type C. Here the 
structure consists of columns disposed through. 
out the tower with beams running transversely 
and longitudinally to give rigidity to the stry. 
ture, thereby providing support for the packing 
and other internal fitments. In this type of 
structure the wind and dead load on the founda. 
tions is distributed across the whole ground area 
of the tower and not concentrated at the walls 
In addition, the beams supporting the filling are 
not so liable to sagging since they are supported 
on closer centres. This feature, combined with 
the resilience of a three-dimensional structure, 
gives better support to the fan, gearbox and 
motor, and absorbs any slight vibrations which 
may occur. 
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Fig. 3 Walls of the cooling towers are pre-cast 

concrete slabs supported by the H-frames. Copper 

strips are used to make expansion joints as 
necessary. 
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The usual type of concrete cooling tower has 
certain disadvantages; namely :— 


(a) Being cast on site, there is the necessity of 
scaffolding and the use of timber formers. 

(b) Hitherto, such towers have usually been built 
of timber columns with a concrete shell, and this 
design gave a concentration of weight on the 
foundations at the periphery of the tower. 

{c) A long on-site time gives rise to difficult site 
construction problems. 

(d) There is a susceptibility of concrete cast on 
site to deteriorate and flake due to water action. 
{e) There is the great difficulty of subsequent 
tower extension. 

Recently, however, there has been this interest- 
ing new development in cooling-tower construc- 
tional technique involving the use of pre-cast 
concrete units for mechanical draught cooling 
towers. This method of construction enables 
the concrete units to be factory made, the loads 
to be evenly distributed in a satisfactory manner 
throughout the tower, and the tower to be readily 
extended as required. Thus many of the objec- 
tions enumerated above are eliminated. 

The new type of concrete cooling tower struc- 
ture has been called the H-frame design because 
the main unit is of this shape. The horizontal 
member is about 6 ft. long and the vertical mem- 
ber at each end 4 ft. The H-units are arranged 
throughout the tower in such a way that they are 
Joined together by concrete poured in situ and 
forming vertical columns at the junctions of the 
side members of the frames, as shown in Fig. 2. 
Reinforcing bars extend from the end sections 
into the columns thus effecting a firm and sub- 
stantial structure. The internal timber packing 
is supported by the horizontal sections which 
also support the timber drift eliminators and 
top decking at higher levels. 

The H-units support pre-cast wall panels which 
are assembled and fixed by use of supporting 
lugs to give a water-tight surface when the tower 
is working. This arrangement is shown in Fig. 3. 
Suitable expansion joints are provided where 
Tequired by incorporating a copper expansion 
strip and the connection of timber and metal 
units to the concrete frames is effected by 

galvanised clamps and bolts. The mechanical 
equipment, comprising motors, gearboxes, 
couplings and fan, is supported on galvanised 
Steel joists which are fitted on the general con- 
crete framework. 

The cooling tower basin is of conventional 
design of normal concrete and reinforcing bars, 
and constructed so as to support the weights 
and wind forces acting upon the cooling tower 
Superstructure, which may be as high as 54 ft. 
The wind load for which the structure is designed 
is in accordance with the British Standard Code 


Fig. 5 A drawing of the new pre-cast concrete 
being built for a Government 
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of Practice CP.3, chapter,V. It is the belief of 
the designers that holes in{the concrete units, 
which couid have been usedjto facilitate joining 
and bolting of other units, would have been a 
source of weakness, and hence all units are 
hole-free. 

Fig. 4 shows a concrete cooling tower, built 
of pre-cast units, but of an early design which 
has since been modified, so eliminating bolting 
of units and revising the wall-panel arrangement 
to that described in this article. What will be 
the largest induced-draught cooling tower of i's 
kind in the United Kingdom has bzen designed 
on these principles by the author’s company, 
Head Wrightson Proces:es, Limited, in con- 
junction with John Laing and Son, Limited, 
the civil engineering contractors, for a Govern- 
ment department and is illustrated in Fig. 5. 

The new design relates only to the structure 
of the tower, certain items such as the filling, 
drift eliminators, etc., remaining of timber. 
With the increased life of a concrete tower over 
that of its timber equivalent, attention has had 
to be paid to ensuring that the timber components 
of the new towers should have as long a life as 
seems likely for the main structure. 


SOFT ROT IN TIMBER FILLINGS 

In this connection an interesting interim 
report* on timber deterioration has been issued 
by the Central Electricity Authority, in which 
certain conclusions were reached. The report 
describes the two types of rot—‘ dry rot” and 
“* wet rot ’°—which are already known to exist, 
and mentions that these types of decay are now 
comparatively well understood and the treatment 
of timber to prevent them is well established 
and successful. The report, however, goes 
on to say that the most common cause of deterior- 

* Deterioration of Timber in Cooling Towers, Central 
Electricity Authority publication, April, 1955. See 
also ENGINEERING, “ Preserving Timber: Prevention 
of Soft Rot,’”’ November 25, 1955, page 732, vol. 180. 


Fig. 6 Conventional 
wooden slabs are to 
be used for the filling. 
To match the expected 
longer life of the con- 
crete frames, the 
wooden members are 
to be more robust to 
counter the attacks of 


soft rot. 
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ation in cooling towers in Britain is now recog- 
nised to be due to a group of microscopic fungi 
of the ascomycete type, which slowly dissolves 
away the cellulose of the cell walls of the outer 
surface of the timber, giving rise to what is 
now called “ soft rot.” 

It is there concluded that the rate of pene- 
tration of soft rot in average conditions is about 
0-01 in. per year over a surface. The report 
states that for any required cooling tower life 
this destruction should be allowed for by suitably 
sizing all members in relation to their duty, 
and that inferior timbers should be excluded. 
Tests were carried out on various types of 
timber and the report concludes that Baltic 
Redwood is superior to most other timbers 
readily available in Britain. 

The investigations of the Central Electricity 
Authority are by no means complete on this 
subject, but the conclusions of this interim 
reportZand its focus of attention on timber 
deterioration caused by soft rot is most important. 

The author believes that one of the main 
results of this report would be that cooling tower 
buyers will investigate thoroughly the timber 
sections of the cooling towers offered them to 
satisfy themselves that the various members, 
filling, louvre boards, etc., are of a size that 
will not disappear after a few years under this 
attack. Standard treatment under vacuum 
and pressure with new brands of preservatives 
should be specified to protect the timber against 
dry rot and wet rot, but it is apparent from this 
report that only a considerable increase in the 
salt retention of these timber preservatives 
would protect the timber against soft rot. The 
most economical protection against this newly 
discovered attack is obtained, in the author’s 
opinion, by increasing the size of the members. 

The filling is the probable centre of soft rot 
attack and this should be composed of robust 
members of at least ! in. thickness, of the form 
shown in Fig. 6. With such a dimension it 
would take approximately 25 years to reduce 
the member to 4 in., and this dimension should 
still eave adequate strength during any remaining 
life of the tower. 

In view of the large timber requirements of 
film-type packing, if it is to be at all economical, 
it is necessary that the timber laths should be 
very thin. The resulting life, in view of this 
recent C.E.A. report, must be considerably less 
than that of the rugged splash packing. 

This new concrete structure, together with 
recently obtained additional knowledge of timber 
deterioration and methods of combatting this 
attack, should ensure plant operators of a longer 
life of cooling towers in the future. For most 
sizes of tower, the concrete s‘ructure will 
initially be more expensive than the timber 
equivalent but the total cost has to be calculated 
to include depreciation and maintenance and 
also possible costs die to production losses 
resulting from ‘‘off-steam’’ \ime consequent 


on the use of less reliable equipment. 








EFFICIENCY OF THREE-SPEED 


BICYCLE GEARS 


AIR-LUBRICATED BEARINGS IN EPICYCLIC GEAR TEST 
By A. Thom, M.A., D.SC., P.G. Lund, M.A. and J. D. Todd, M.A., D.PHIL.* 


The apparatus described in this article was 
constructed for student use with two objects 
in view, to measure the efficiency of hub-type 
bicycle gears and to demonstrate the use of air- 
lubricated bearings. The complete apparatus is 
shown in Fig. 1. 

This type of gear works on the epicyclic 
principle; the input is supplied to the sprocket 
and the output is taken from the casing. Gears 
of the free-wheel type are more common, but 
fixed-wheel gears were necessary for this applica- 
tion. The gears chosen were direct drive in top, 
and 10 per cent. and 25 per cent. reduction in 
middle and bottom. To form reduction gears 
of this kind two sets of epicyclic trains are used, 
with the sun wheel and annulus of the second 
train fixed to the axle and casing respectively. 
The sun wheel of the first is either free to rotate 
on the axle and directly coupled to the planet 
cage of the second, or is fixed to the axle and 
disconnected from the second planet cage. The 
input is supplied to the first annulus by the 
sprocket and the output is communicated to the 
casing by the first planet cage. 


SWINGING FRAME 


Two gears of this type (A and B, Fig. 2) 
were mounted back to back in a rectangular 
swinging frame made of angle iron. The input 
was supplied by a chain drive to the sprocket of 
A; the two shells were connected together; 
and the output taken to a brake drum by a 
similar chain drive from the sprocket of B. 
The gear axles were each screwed into separate 
journals, J, and J,, which were attached to the 
swinging frame. The whole was carried in air- 
lubricated bearings. The load at E, necessary 
for equilibrium, is a measure of the difference 
between input and output torques. 

The drive was supplied by a 4 h.p. direct- 
current motor, and speed regulation was provided 
by additional resistance in the armature circuit. 
The chain drive was designed to give gear 
speeds comparable with those met in practice 
and the normal sprockets were replaced with 
larger ones of 60 teeth giving a 4 : 1 reduction. 
The brake drum was normally made to run at 
the same speed as the motor, that is both gears 
were given the same setting. The braking effect 


* Oxford University Engineering Laboratory. 





1 Apparatus designed to measure the 
efficiency of hub-type bicycle gears and to demon- 
strate the use of air-lubricated bearings. 


Fig. 


was obtained by a cotton belt on a cast-iron drum. 
Measurements of output torque were computed 
as usual from the difference between the sus- 
pended weight and the spring-balance reading. 


TOLERANCES FOR AIR LUBRICATION 


The troubles encountered were mainly due to 
the difficulty of obtaining and maintaining 
alignment to the close tolerances which are 
required for air lubrication. The journal 
dimensions were 14 in. diameter by 14 in. long; 
clearance between journal and bearing was 
0:0015 in. on the diameter. Each bearing 
consisted of a sleeve which carried a flange 
at either end and this was a force fit in an outer 
casing. High-pressure air was supplied to the 
annular space and fed to the bearing interface 
through two sets of holes in each sleeve. Each 
set was 4 in. from the end and consisted of 
three small radial holes at 120 deg.* The air 
supply was provided by a small reciprocating 
compressor, and dried by a Norgren air filter. 

To aid alignment of the bearings a steel 
mandrel, ground down to the same size as the 
journals, was used in place of the frame and the 
bearings positioned with dowel pins so that the 
mandrel floated when air was supplied. One 
journal was fixed to the swinging frame and the 
other was aligned and fixed so that the journals 
were co-linear to within an accuracy of 0-00025 
in. In the original design the inner ends 
of the two gear axles were connected together; 
unfortunately it was necessary to dispense with 
this connection as the axles were not perfectly 
straight. In the final state it was possible to 
detect a change of torque of 0-08 Ib. in. on the 
swinging frame. 

A pointer fitted to the frame moved over a 
fixed scale and, when measuring, was brought to 
the horizontal zero position by adding weights. 
For high torques, particularly in middle and 
bottom gear, difficulty was experienced in taking 
accurate readings as the pointer oscillated; this 
was overcome by fitting a dashpot of variable 
damping capacity at F. 


EFFICIENCY IN TERMS OF TORQUES 


Let T, N and 7 represent torque, speed and 
efficiency respectively, and subscripts A, B, C 
and D refer to the first gear, second gear, chain 
and brake drum respectively. 

Input to A= T, N, 

Output from A = Input to B 

Output from B = 7, 7, T, N, 

Output on brake drum = T,,N,, 


m1, N, 

T, N,- (1) 
Ne T, N, 
(2) 

T, N; 

T, N, 
If N, : Ts 
: T, a (T, 

Now N,, = 4 Ny; assume 7, = », 

by substituting for T,, from (2) 

l 
1 %Qc (T, — Ty) 
4T,, 

T, — T, was measured directly on the swing- 
ing frame and T,, on the brake drum. It will be 
seen that 7,, has little effect on the result. It has 
been assumed to be 100 per cent. 

Initial balance was obtained on the swinging 
frame with the gears stationary and an air supply 


of 80 lb. per square inch, which was then kept 
constant throughout all tests. A series of tests 
* These dimensions were suggested by Mr. G. F. 


Midwood of the National Aircraft Establishment, 
Bedford. 


From Equation (1) 7, 7, 


N,, then 7, 7, —T) 


B 
7; thus 


2 


n = 
[ - 
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Fig. 2. In the test rig two similar epicyclic bicycle 
gears A and B are mounted in a frame which is 
swung from the journals J, and J,. 

running a weight at E maintains equilibrium, 


was conducted for each gear ratio, with both 
gear settings the same. Each test was per. 
formed at constant speed and a series of readings 
of output torque on the drum and lost torque 
were taken. The gear sprocket speed was varied 
from 50 to 250 r.p.m. in steps of 25 r.p.m.; this 
corresponds to a minimum road speed in bottom 
gear of approximately 3 m.p.h. and a maximum 
speed in top gear of approximately 20 m.p.h,, 
using a 26 in. wheel bicycle. 

Values of T, — T, were plotted against T, 
for each speed, where T, = 4T,, if 7, = 100 
per cent. The relationship is linear and sensibly 
independent of speed, with the greatest variation 
occurring in bottom gear. The results for this 
gear at 50 and 250 r.p.m. are shown in Fig. 3. 

The results for each gear ratio were plotted on 
a master diagram and the best straight line was 
drawn through the points (Fig. 4). The lines, 
can be represented as T, — T, =a+56T, 
where a is the torque required to turn the gears 
when no torque is being transmitted, and 5 can 
be regarded as being equivalent to a coefficient 
of friction. 

The following equations apply where torques 
are measured in units of Ib.-ft.:— 


Top: T, — T, = 0-117 + 0-005T,, 
Middle: T, — T, = 0-16 + 0-074T,, 
Bottom: T, — T, = 0-14 + 0-111T,,. 

In top gear the drive is direct, the gear trains 


ey T T » 
© 50 R.P.M. | | 
x 250 R.P.M. 


| 
| 
| 
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Fig. 3 Graph of input-gear (A) torque minus 

output-gear (B) torque plotted against output- 

gear (B) torque. The relationship is clearly 
linear and sensibly independent of speed. 


T,-T, Lb.-Ft. 
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Fig. 4 The results of the graph in Fig. 3 for 
each gear ratio were plotted on a master diagram. 
In top gear, where the ratio is unity, the difference 
between input and output torque is almost constant. 


however are all in motion, though no torque is 
actually transmitted by them; hence it would be 
expected that T, — T, would be constant for 
this gear. From the first equation the slope of 
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Fig. 5 Efficiency in terms of output torque for 

three gear ratios. Efficiency is reasonably 

constant at high torques but falls off rapidly 
below 3 lb.-ft. 


the line is very small and can probably be 
accounted for by losses in the chains and ball 
races, which would increase slightly as trans- 
mitted torque increased. 

Finally, curves of efficiency were plotted 
against T,, (Fig. 5). From these it can be seen 
that the efficiency is reasonably constant at high 
torques but falls off rapidly below about 3 |b.-ft. 


TEST FACILITIES FOR INSPECTORATE 
OF FIGHTING VEHICLES 


The responsibility for inspecting fighting vehicles 
before they leave the manufacturer’s works rests 
with the Inspectorate of Fighting Vehicles of the 
Ministry of Supply. At Pinehurst, Farnborough, 
next door to the Royal Aircraft Establishment, 
the Inspectorate have their central testing 
establishment—the I.F.V. Test House—which 
constitutes the final authority on dimensions, 
performance and material quality, and is respon- 
sible for checking and maintaining the Inspec- 
torate’s gauges throughout the United Kingdom. 
High-precision inspection equipment is manufac- 
tured and calibrated for use in the local Inspec- 
torate areas; functional tests and critical 
inspection of selected components are carried 
out; and there is a training school for inspectors. 
A recent addition to the Pinehurst facilities is 
an “ oil test’ laboratory providing mechanical 
rigs for assessing engine and gear oils. 


GAUGE MAKING AND INSPECTION 


_ Before describing the new oil test laboratory, 
it may be of interest to survey briefly some of 
the other facilities. In the workshops are 
carried out the manufacture and repair of gauges 
and test equipment—which may range from a 
simple plug gauge to a mobile radiographic 
laboratory. They include a general machine 
shop and fitting shop, carpenters’, millwrights’ 
and electrician’s shops, a heat-treatment shop 
including automatically-controlled carburising 
and salt-bath furnaces and a “deep freeze ” 
stabilising bath for relieving residual stresses 
after case-hardening the gauges. A_ plating 
shop provides for hard-chromium plating (used 
on gauges which might distort under heat- 
treatment), cadmium plating to prevent corrosion, 
and nickel plating, which is used in conjunction 
with the hard-chromium process for building up 
worn parts. An interesting piece of equipment 
in the plating shop is the Dalic universal plating 
plant, supplied by Metachemical Processes, 
Limited, Crawley, with which it is possible to 

paint ’’ on quickly a thin metal coating without 
the usual preparation required for bath plating. 
_ In addition, the workshop includes a bay 
in Which the temperature is controlled accurately 





to 68 + 1 deg. F. by heating and refrigeration 
plant installed overhead. In this bay are located 
the inspection room where detail and final inspec- 
tions are undertaken, the equipment of which 
includes a Société Génévoise universal measuring 
machine accurate to 0-00001 in., and the grind- 
ing, jig-boring and lapping rooms in which the 
high-precision machining and finishing operations 
are carried out. Among the high-precision 
machine tools in use are a PeTeWe optical- 
projection form grinder, a Magerle horizontal 
surface grinder with automatic downfeed, a 








Fig. 1 The high-torque low-speed test rig for evaluating the performance of gear oils. 
high-speed tests are carried out on the track in a Standard Vanguard car. 
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Moore jig grinder for all shapes of holes ranging 
from } in. to 8 in. diameter, and a Société 
Génévoise jig borer. An O.M.T. optical projector 
enables small corrections to be made by hand 
while viewing the component on the projection 
screen. 

At present, radiography is carried out in a 
mobile laboratory, but permanent quarters 
are under construction. Gamma radiography 
employing cobalt 60 and iridium 192 sources is 
used for steel castings, and a 175 kV X-ray set 
for examining welds and light alloy castings. 
An ultrasonic flaw detector is employed as a 
thickness gauge. 

Adjacent to the workshops is the gauge 
inspection and mechanical test section, in which 
all gauges and instruments are inspected after 
purchase, manufacture or on return from service. 
Certain first-off and prototype vehicle compon- 
ents, such as gears, splines and graduated scales, 
are also tested here. The section includes a 
standards room which, again, is temperature- 
controlled to 68 + 1 deg. F., and which is 
provided with a stand-by heating system to take 
over in the event of the main temperature- 
conditioning plant breaking down. Among 
the ultra-high precision metrology equipment 
in the standards room may be mentioned a 
Hilger-N.P.L. interferometer for calibrating basic 
length standards by means of cadmium and 
mercury light, accurate to within + 0-000001 in. 


FUNCTIONAL TESTS 


In another building is housed the critical 
examination and functional testing group, 
comprising mechanical and electrical sections, in 
which prototype components and assemblies are 
measured and tested, and assemblies which have 
failed in service are stripped for investigation. 
The equipment of the mechanical section includes 
a fatigue test rig for subjecting torsion bars to 
high-level repeated stresses, and _ specially 
designed rigs for testing the concentricity of 
turret gear rings and the operation of gun 
buffer cylinders. New equipment is at present 
under construction for comprehensive tests on 
flexible hosing, covering flow characteristics, 
strength and electrical bonding, low-temperature 
characteristics and flame resistance. An impor- 
tant part of the duties of the electrical section is 
vehicle suppression testing, and its equipment 
includes a mobile van complete with “ slave ” 
sets for carrying out tests on site. In addition, 
the section operates a universal testing machine 
for testing ignition system components, a starting 


Low-torque 





Fig. 2 


torque rig for testing starters, a low-temperature 
chamber, and tanks for testing equipment while 
submerged. 

The vehicle inspection section, in which 
strip examinations are carried out on vehicles 
selected from men facturers’ production line after 
they have been approved by local inspectors, 
also carries out wading, flotation and cross- 
country trials. They have issued some interesting 
statistics on the faults found during strip examina- 
tion during 1954-55. On 25 new _ vehicles 
examined, a total of 573 faults were discovered, 
of which 6} per cent. were considered “* major ” 
defects likely to lead to early failure in service. 
Typical defects included poor welding, swarf 
accumulations, slack lock-nuts and missing split 
pins, unserviceable ball races, scored cylinder 
bores, pistons and bearings, cracked cylinder 
blocks, rusty fuel tanks, and worn and chipped 
gears. 


TESTING ENGINE AND GEAR OIL 
PERFORMANCE 


The main purpose of the new oil test laboratory 
is the mechanical testing of the performance of 
engine and gear oils to approved standards. 
The laboratory is also concerned with increasing 
the repeatability of test procedures and with 
developing new test techniques. 

Dealing firstly with gear oils, two sets of tests 
are involved. High-speed low-torque tests are 
carried cut on the track, i.e., the runways of 
R.A.E.’s airfield, in a Standard Vanguard car. 
High-torque tests are carried out on a 60 hour 
cycle on a rig(Fig. 1) inthe laboratory. This rig 


comprises a Standard Vanguard axle, from the 
half-shafts of which the drive is taken through 
coupled 20-to-1 step-up gearboxes to a Heenan 





Figs. 2 and 3. Ring- 
sticking and deposit- 
forming characteristics 
of engine oils are evalu- 
ated in 480 hour tests 
on a Caterpillar Diesel 
engine (Fig. 2); oxida- 
tion and bearing corro- 
sion are evaluated in 
36 hour tests on the 
Chevrolet petrol engine 
shown in Fig. 3. 
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and Froude hydraulic brake. The axle is 
water-spray cooled and operates at a temperature 
of 200-250 deg. F. After test, the gears are 
stripped and examined for wear. 

For carrying out engine oil tests, there are 
three sound-insulated cells housing, respectively, 
two single-cylinder 80 mm. bore Petter AVI 
Diesel engines on which preliminary “‘ screening ”’ 
tests are carried out to eliminate unsuitable oils 
(to increase the severity of these tests, the engine 
is run “hot” by employing paraffin cooling); 
two single-cylinder Caterpillar Diesels (Fig. 2) 
of 5-75 in. bore and 8 in. stroke, on which ring- 
sticking, deposit-forming and wear character- 
istics of the oil are evaluated; and one six-cylinder 
Chevrolet petrol engine, (Fig. 3), with two single- 
cylinder Petter petrol engines for preliminary 
screening tests, on which lacquer deposits on the 
piston and bearing corrosion are evaluated. 

All the test engines are mounted on isolated 
foundations, those for the Caterpillar engine 
consisting of concrete blocks weighing more than 
10 tons, and supported on rubber mats to reduce 
vibration. The Chevrolet tests run for 36 hours 
and the Caterpillar tests for 480 hours, after 
which the engines are stripped and examined. 
The laboratory is equipped with its own small 
inspection room where pistons and bearings are 
weighed for evaluating wear, and all test-engine 
components are checked to very close limits 
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Fig. 3 






before build-up to ensure that test engines ar 
standardised. The laboratory also has its ow 
general maintenance workshop, engine dj. 
mantling and assembly rooms, an axle dismantling 
and assembly room and a solvent cleaning room, 
Facilities to be added in the future include; 
C.L.R. oil test engine and a B.S.A. test rig for 
evaluating the performance of cutting fluids, 
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TYNE TURBOPROP FLIES 


Rolls-Royce Limited, Derby, have announced 
that a Tyne propeller turbine successfully com. 
pleted its first flight on June 28. Installed in the 
nose of an Avro Lincoln flying test-bed, the 
Tyne assisted in the take-off and ran throughout 
the flight, which lasted | hour 40 minutes 
During the flight, performance-testing of the 
Tyne was commenced and the Lincoln flew 
with the two outboard Merlins stopped. 

The Rolls-Royce Tyne has been chosen to 
power the Vickers Vanguard ordered by British 
European Airways. 


METALLURGICAL MICROSCOPE PROVIDES 


STEREOSCOPIC 


Among the optical instruments now available 
in the United Kingdom from the Carl Zeiss 
works in Western Germany is an_ industrial 
microscope, Technoscope, comprising a stereo- 
scopic microscope, to which a camera can be 


The Zeiss Technoscope, 
with camera attach- 
ment, provides a micro- 
photographic record of 
a fatigue test at the 
Vickers-Armstrongs 


(Aircraft) Ltd. works. 


PHOTOGRAPHS 


fitted, mounted on a portable “ rollable ” stand 
At present there are only two in Great Britain, 
at Vickers-Armstrongs (Aircraft), Limited, Wey- 
bridge, and at D. Napier and Son, Limited. A 
third has been ordered by the Bristol Aeroplane 
Company, Limited. 

The Technoscope is intended for investigating 
metallurgical defects, including corrosion and 
fatigue; examining the microstructure of welds, 
riveting, etc., and identifying foreign bodies in 
greases, paints, etc. 

It is a complete unit with a built-in light source 
of variable intensity, with over-brilliance for 
photography, and filters. Five different magnift- 
cations (from 6 to x40) can be obtained by 
turning a knurled knob. The working distance 
remains the same, so observation is not intet- 
rupted. The large focal length permits examiné- 
tion down bores and channels, and the rollable 
stand, with multiple universal joints, enables the 
instrument to be used on completed structures— 
e.g., whole aircraft or aircraft sub-assemblies— 
in normally inaccessible positions. A further 
advantage of the Technoscope is that anything 
seen through the binocular viewer can be photo- 
graphed; stereoscopic pictures can be taken. 

The Carl Zeiss agents in the United Kingdom 
are Degenhardt and Company, Limited, 32 
Maddox-street, London, W.1. 
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Book Reviews 


OPEN SECRETS 


Rockets and Guided Missiles. By JOHN 
Humpuries. Ernest Benn, Limited, Bouverie 
House, Fleet-street, London, E.C.4. (30s.) 


The author of a book on guided missiles has an 

awkward problem to face. If he doesn’t know 

what is going on behind the curtain of Govern- 
ment secrecy he risks becoming ridiculous by 
praising outmoded techniques; if, like Mr. 

Humphries, he has access to the secrets he must 
divide his mind into thought-tight compartments. 

Mr. Humphries, who has worked since 1948 at 
the Rocket Propulsion Department of the Royal 
Aircraft Establishment, at Westcott, Bucks., 
solves the problem by relying for his examples 
mainly on the German missiles of the 1939-45 
war. Indeed the chief criticism which must be 
made of the book is that we too often receive 
the impression that what the Germans did will 
never be surpassed, when in fact it already has 
been. For example, a “structural efficiency 
ratio” of 0-255 is quoted for the V2 and Mr. 
Humphries seems to imply that this could not 
be much reduced; whereas values under 0-15 
have been achieved on the (comparable) U.S. 
Viking missile, and even lower figures will be 
needed if the current earth-satellite programme 
is to be successful. This bias (almost certainly 
unintentional) is easy to allow for, and so 
does not detract from the value of the book. 
which is in almost all other respects admirable. 

The first six chapters, devoted to rocket 
motors in theory and practice, could hardly be 
bettered. Mr. Humphries’ style is lucid and 
readable, and on the subject of liquid-propellant 
motors he writes with the ease that comes only 
from long familiarity. His colleague Mr. A. R. 
Shalders contributes an excellent chapter on 
solid-propellant motors. In these first six chap- 
ters the history, theory, design and testing of the 
rocket motor are clearly described the problems 
likely to arise during its development are indi- 
cated, and there are full technical descriptions 
of actual rocket motors, with detailed diagrams. 

Chapters 7-11 deal with missiles. First there 
is a general discussion of missile propulsion, 
guidance and aerodynamics. This could profit- 
ably have been longer; as it is, some of the 
generalisations are a little too sweeping, though 
none of them is acttvely misleading. After the 
general discussion comes a historical section. 
This is good, and would be even better if it were 
more up-to-date and included some criticism as 
well as description. Most of the missiles des- 
cribed are German; very little of the informa- 
tion released by the United States in the last 
five years has been utilised, and some of the 
German proposals are accepted rather uncritic- 
ally, e.g. the proposed A.9/A.10, a super V.2 
with a winged second stage which on re-entering 
the atmosphere was to turn smartly through 
about 30 deg. and then glide some 2,000 miles. 
The turn and the glide would cali for a strong 
Structure, and it might be better to use up the 
extra weight this implies as propellants, while 
retaining a ballistic trajectory and a light-weight 
structure. 

Chapter 12 deals with rockets in aircraft. 
Chapter 13 describes some fascinating ‘* miscel- 
laneous ” uses of rockets. The final chapter, 
well-informed speculation on “The Future,” 
including nuclear rockets and space flight, is 
particularly successful. After that there is a 
fine bibliography, with about 250 references: 
Mr. Humphries misses little here, for he has 
conducted the abstracts section in the 
Journal of the British Interplanetary Society for 
many years and most of the relevant books and 
reports have passed through his hands. 

The book is well illustrated, nearly half of its 
121 figures being photographs; it is handsomely 
Produced, with an adequate index and very few 
misprints. In a second edition it might be as 
well to explain Figs. 8 and 65 better; to increase 
the values of specific impulse in Fig. 39; to 


modify the remarks on base drag at subsonic 
speeds on page 131; and perhaps to include 
Kelly, McShane and Reno’s Exterior Ballistics 
in the bibliography, if only for its historical 
chapter. 


PRACTICAL HANDBOOK 


Turboblowers: Theory, Design, and Application 
of Centrifugal and Axial Flow Compressors 
and Fans. By A. J. STEPANOFF. John Wiley 
and Sons, Incorporated. 440 Fourth-avenue. 
New York 16, N.Y., U.S.A. (8 dols.); and 
Chapman and Hall, Limited, 37 Essex-street, 
London, W.C.2. (64s.) 


Mr. Stepanoff’s book Turboblowers is a com- 
prehensive volume which attempts to deal with 
all aspects of compressor design. Chapters on 
the fluid mechanics and thermodynamics of 
turbo-machines, the design and performance of 
centrifugal blowers and fans, axial blowers and 
fans and high-pressure multi-stage axial com- 
pressors are included. 

As a design handbook this volume will be as 
valuable to many engineers working in the 
turbo-machine field as was Mr. Stepanoff’s original 
book on centrifugal and axial-flow pumps. 
Many useful design charts, formulae and tables 
of design information are given. For example, 
there is a good chapter on leakage loss and 
pressure drops, disc friction and mechanical 
losses. Another chapter on the hydraulic 
efficiency of blowers includes a design chart 
which enables the head and capacity coefficients 
for maximum efficiency to be obtained if the 
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specific speed and impeller discharge angle are 
known; this chart is based on a range of experi- 
mental results for centrifugal and axial blowers. 
The collection and classification of this type 
of information by an engineer of wide experience 
is of great interest to the designer. 

It is surprising and pleasing to find, in a book 
with a marked practical rather than academic 
bias, a vigorous if lengthy appeal for the use of 
the availability function. The author states his 
conviction “ that the thermodynamic aspects of 
compression of gases cannot be adequately 
treated without the concept of available energy,” 
ana calls M.I.T. thermodynamicists as witnesses 
for the prosecution in the trial of several dis- 
tinguished writers on thermodynamics. 

Mr. Stepanoff’s chapter on multi-stage axial- 
flow compressors is disappointing. The vast 
amount of experimental and theoretical work 
devoted to the development of the axial com- 
pressor in the past 15 years deserves more space 
in a book on turboblowers than the brief 
treatment of this one chapter. It is arguable 
that the many problems of axial-flow com- 
pressor design will not be solved completely by 
**trial and error’ development, and that the 
modern turbine or compressor designer requires 
a sound knowledge of aerodynamics. The use- 
fulness of the available energy function in turbo- 
machine design is admitted, but it is just as 
important to realise that the problems of detailed 
stage design, rotating stall, blade flutter, boundary- 
layer development and secondary flows, all 
associated with axial-compressor development, 
are unlikely to be solved without a knowledge of 
the concepts of vorticity and circulation, which 
are not discussed. 

This is a useful book on “ how it works and 
how it’s done,” but it is to be hoped that the 
scientific design methods developed by the gas- 
turbine designer in recent years will be used 
eventually by engineers concerned with the 
design of all types of turbo-machine. 


WATER UNDER CONTROL 


Elements of Hydraulic Engineering. By Ray K. 
Linsey, Jr., and JosePpH B. FRANZINI. 
McGraw-Hill Book Company, Incorporated, 
330 West 42nd-street, New York 36, N.Y., 
U.S.A. (9 dols.); and McGraw-Hill Publishing 
Company, Limited, 95 Farringdon-street, Lon- 
don, E.C.4. (67s. 6d.) 


Prospective readers will be disappointed if they 
assume from the title that this book contains an 
exposition of the fundamentals of hydraulic 
theory. In fact, the book is intended to follow 
a first course in fluid mechanics and is mainly 
concerned with the application of hydraulic 
principles to detailed design in various branches 
of hydraulics. The intention of the authors 
given in the preface is to present “a concept of 
a unified field of hydraulic engineering ’’ but 
this purpose is somewhat frustrated by the dis- 
jointed layout. 

The book is divided into three parts (in the 
list of contents, but not in the text). The 
first part is compact enough, dealing mainly with 
hydrology—a subject too often neglected in 
hydraulic text-books—and sets out to answer the 
most important question which is posed at the 
outset of any new project: “How much 
water can be expected ?”’ Often adequate 
discharge records are lacking and recourse must 
be made to indirect computation based on 
rainfall data. From such data, using the concept 
of the unit hydrograph, the frequency and 
duration of flood flow as well as the long-term 
average flow can be estimated. The problem of 
the peak flow, i.e., whether there may exist a 
certain maximum flood at a given point or 
whether any flood is possible, with a definite 
probability of its occurrence, is left undecided. 
Where sufficient information exists the statistics 
for the theoretical distribution of extreme values 
enable the risk of a flood of a given magnitude 
occurring to be calculated. In other cases 
estimates of peak floods may be computed either 
from estimates of the physical limit of rainfall 


of various durations or from flood formulae 
empirically determined. 

In the second and third parts, which discuss 
hydraulic structures and their appurtenances and 
the special problems of various branches of 
hydraulic engineering, the chapters follow one 
another with little regard for continuity or 
classification. This lack of planning leads to 
related subjects being dealt with at widely spaced 
intervals: for example, canal appurtenances are 
treated on page 245 and irrigation structures on 
page 357; water turbines on page 294 and hydro- 
electric power on page 401. 

In both these parts of the book stress is very 
rightly laid on the necessity for economic plan- 
ning in the design of hydraulic projects and a 
chapter sandwiched between these parts is 
devoted to this important topic. This chapter 
includes an interesting table of the estimated 
average life of certain elements of hydraulic 
projects. It also shows, for example, how the 
cost of projects for a flood relief scheme can be 
related to the probability of its occurrence and 
how this cost can be expended most economically 
between competing schemes. One wonders 
how often such an analysis is made by those 
responsible for such projects. 

The book also treats a number of subjects 
which are not normally dealt with in text-books 
of hydraulics, such as slope stability and founda- 
tion analysis of earth dams, earth loads on buried 
pipes, soil-water relationships and water law. 
The latter, because of the ever increasing demand, 
is likely to loom larger in the future even in this 
country. The text throughout is highly readable, 
well referenced, profusely illustrated and contains 
a wealth of detail and design data which should 
be most useful to specialists working in the fields 
of flood control, drainage, sewerage and irriga- 
tion. There are a great number of worked 
examples illustrating design methods and prob- 
lems for students’ solution, including some on 
hydrology. 
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HEAT TRANSFER IN REFLECTION CROWN 


“ENGINEERING” 


Fig. 1 Diagrammatic sketch of the construc- 
tional features of the ‘‘ Thermo ”’ furnace. 


MULTI-ZONE STEEL RE-HEATING 


FURNACE 
UNIFORM HEATING AND SIMPLIFIED MAINTENANCE 


Re-heating of steel from cold, ready for rolling, 
is usually carried out in a continuous furnace, 
the most common type being the pusher furnace. 
In this type there is a flat hearth, with the zone 
of maximum heat at one end. Cold stock is 
introduced at the opposite end and pushed, 
hydraulically or mechanically, along the hearth, 
so becoming heated to the temperature necessary 
for rolling. The pieces are discharged by being 
pushed out of the hot end of the furnace as cold 
stock is added to the line at the charging end. 
The principle of stock movement in a continuous 
line for progressive heating is retained in the 
“Thermo ” furnace designed by Thermo-Indus- 
trieofenbau, G.m.b.H., Diisseldorf, Germany, 
but in all other respects it is unorthodox. The 
furnace is manufactured under licence for Great 
Britain, Northern Ireland, Australia and New 
Zealand by Gibbons Brothers, Limited, Dibdale, 
Dudley, Worcestershire. 

The ‘* Thermo ” furnace can operate with any 
normal pusher, hydraulic or mechanical, and it 
can be adapted to use a roller hearth for heating 
such products as sheets and plates in packs. 
Other modifications enable the furnace to be 
used for heating tubes for further processing, or 
strip for welding into tubes. In all cases, how- 
ever, the basic principle of the furnace remains 
the same. It is designed on the unit principle, 
each unit having a base containing one or more 
heating flues, and a detachable crown. The 
required heat and atmosphere conditions are 
obtainable in each unit independently. The 
furnace will operate on a wide range of gaseous 
and liquid fuels. 


PARABOLIC FURNACE CROWN 


Fig. la shows diagrammatically a_ typical 
arrangement of the furnace for heating ingots, 
billets, blooms or slabs. It consists of three 
units which are, in effect, three separate furnaces, 
since each has different heat and atmosphere 
conditions. There is also a pre-heating zone, 
through which waste gases pass on their way to 
the stack flue. No burners are provided in this 
zone; heating is by convection. 

In the first, or stress-relief zone the charge is 
heated through the range of permissible thermal 
stresses; the furnace atmosphere here is adjusted 
for minimum thermal loss in the flue gases. 
Zone two is for heating, and as thermal stresses 
are no longer of importance, the stock can be 
raised to rolling temperature quickly. The 
atmosphere in this zone is controlled for mini- 
mum scaling, there being a deficiency of air. 
Zone three is for soaking to ensure that the 
cross-sectional temperature of the stock is 
uniform. An excess of air in the zone produces 
loose scale. 

In cross-section the furnace is unusual. 
Fig. 1c shows the cross-section of a furnace for 


relatively short stock. It has a bottom flue, 
and a detachable crown which is of parabolic 
form. Fuel burners are provided at one end of 
each furnace unit or zone, as shown in the 
sketch, and the stock is thus heated above and 
below, the flame radiation being controlled and 
directed in the upper part of the unit by the 
parabolic crown. The effect is one of extreme 
uniformity of temperature across the whole 
width of the furnace. Where the stock is too 
long to be supported by only two skids, the 
furnace is built with extra flues in the bottom, 
as shown in Fig. 1b, to provide additional support 
skids across the width. In this case a burner is 
provided in each flue, and an equal number of 
burners is installed in the furnace crown. The 
effect on the heating of the stock is the same as 
in the narrower furnace; there is uniform heating 


Fig. 2 A typical installation for heating steel blooms. 


Flame Radiation 
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construction and operating features. The Zones 
or sections are thus operated, in effect, as Separate 
furnaces, and are individually controlled, 


SIMPLE OPERATION 


The fact that the complete furnace has only 
a small number of burners makes it an economic 
proposition to place each one under individyg 
automatic control, and the temperature, fuel/air 
ratio and atmosphere are maintained at the se 
figure by the control instruments. The furnage 
has no side doors, or other possible means of 
entry for stray air, and there is no water Cooling. 
A quick-acting close-fitting discharge door 
hydraulically or mechanically operated under 
push-button control, coupled with the existence 
of a slight positive pressure in the furnace 
prevents cooling of stock awaiting discharge. 
Water cooling of the skids, which is common 
practice on orthodox pusher furnaces, and jis q 
cause of uneven heating of the stock, has been 
eliminated by the use of refractory skids of 
high-alumina bricks, melted electrically and 
cast to shape. These bricks are used at the 
hot part of the furnace, where black marking of 
the stock would result from cold skids; normal 
heat-resisting steels are used for the skids in the 
earlier stages of heating. Refractory skids of 
high-alumina brick have been given extended 
tests under normal working conditions, and 
have proved to be entirely satisfactory. 

The automatic controllers and instruments for 
temperature, atmosphere, pressure and fuel/air 
ratio are housed in a cabin, which can be at any 
convenient point. Control of the flow of stock 
through the furnace is effected from a_push- 
button panel mounted on a desk near to the 
discharge end, where the operator has a clear 
view of the movement and disposal of the heated 
stock. In Fig. 2, the control desk is seen on the 
left of the discharge door, with the instrument 
cabin behind it. 


EASY MAINTENANCE 


The furnace crown is of fabricated steel, 
completely airtight, and lined with the appro- 
priate refractory bricks. Fabricated lifting lugs 
are provided, and each crown segment can be 
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The automatic control gear is housed im- 


mediately behind the push-button desk controlling the pusher and discharge door. 


from above and below, with the maximum 
possible radiation from the parabolic crown. 

It will be seen from Fig. la that burners are 
provided at one end of each furnace section only, 
and that the flame direction is opposed to that 
of the products of combustion leaving the 
section. As a result combustion conditions are 
improved, and there is a tightly-spinning body 
of gases in the furnace section. Provision is 
made for extraction of waste gases from the end 
of the crown, from the bottom flue or flues, 
and from the end of the furnace section along the 
material pass-line, according to the particular 


lifted off by overhead crane when it is necessary 
to gain access to the interior of the furnace. 
The segments rest in sand seals, and seals of 
asbestos under a steel band are provided for 
inter-segment sealing. It is thus possible, with 
a minimum of preparation, to remove any OF 
all of the roof segments of a furnace, so, m 
effect, splitting it about the horizontal centre-line. 
The roof segments can, if required, be turned 
over to simplify the work of examination of 
re-lining. Where only a portion of the furnace 
requires attention as, for example, when the 
refractory skids need replacement after a long 
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riodfof use, ynly the appropriate roof segment 
! be removed, the others remaining undis- 

rbed and ready for use when the repairs have 
2 n completed. The shut-down period neces- 

, for skid replacement is short compared 
with that on an orthodox furnace with water- 
cooled skids and a fixed roof. 

The ease with which the roof segments can be 
removed and replaced enables much main- 
tenance work to be done quickly during a normal 
week-end shut-down. Similarly, any accidental 
disturbance of the stock within the furnace can 
be rectified quickly by lifting the roof segment 
fom the affected part after the necessary cooling 

riod has elapsed. Shut-down time is in all 
cases reduced to a minimum by the ease with 
which access can be gained to any part of the 
interior of the furnace. 
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PRODUCTION*®PLANS FOR 
WESSEX HELICOPTER 


Arrangements have now been completed by 
Westland Aircraft Limited, Yeovil, to start 
production at an early date of the Wessex 
helicopter which is destined for service with the 
Royal Navy. It should be available for service 
in 1958, and later may be available for civil 
operations. 

Of entirely new design, the Wessex will be 
powered by the Napier Gazelle gas turbine engine 
mounted in the nose. The helicopter will have a 
maximum speed of 115 knots and a cruising 
speed of 110 knots at an all-up weight of 
12,600 Ib. It will be able to climb at the rate of 
1,350 ft. per minute with full load and will have 
a range of 382 nautical miles. The estimated 
hovering ceiling in free air is 4,500 ft., and with 
ground effect 8,400 ft. The cruising ceiling is 


An impression of the Wes- 

sex helicopter which is 

about to be put into pro- 

duction. It will be powered 

by a Napier Gazelle gas 
turbine. 


6,000 ft. Both the main and tail rotor will have 
four all-metal blades. 

Designed primarily for anti-submarine opera- 
tions, the naval version of the Wessex will also 
be suitable for search and rescue, communica- 
tions and supply, casualty evacuation and for 
training roles. In addition to a crew of two, 
accommodation may be provided for 12 passen- 
gers and baggage, or for eight stretcher cases. 
For anti-submarine operations, it will be capable 
of carrying the special equipment and strike 
weapons required. 

The Wessex has been designed with a hinged 
folding tail unit to enable it to be accommodated 
in aircraft-carrier lifts and to facilitate stowage 
in confined spaces. Servo operated dual flight 
controls will be provided. The leading par-, 
ticulars are as follows: overall length, 65 ft. 9 in.; 
overall length (tail folded), 38 ft. 2 in.; width, 
13 ft.; overall height at main rotor 14 ft. 3 in.; 
overall height at tail rotor, 15 ft. 10 in. The 
empty weight is 7,259 Ib., and the normal all-up 
weight, 12,600 lb. The Wessex has an internal 
freight load capacity of 2,000 Ib., and an external 
sling load capacity of 4,000 Ib. 


27:5 MVA SINGLE-BREAK CIRCUIT-BREAKER 


Messrs. Johnson and Phillips, Limited, Charlton, 
London, S.E.7, announce the production of an 
industrial type circuit-breaker, which we illus- 
trate below. This circuit-breaker has _ been 
certified by the Association of Switchgear Testing 
Authorities to have a rupturing capacity of 
27:5 MVA at 440 volts and is capable of carrying 
600 amperes at voltages.up to 660. As will be 
clear from Fig. 1, it is of the withdrawable 


pattern and it can be isolated without interrupting 
the supply to other units of a switch-board. 















The circuit-breaker has a low oil content and 
is of the single-break type, the design being 
such that the hinged pin of the moving contacts 
is maintained under a positive pressure during 
opening and closing. 


CONTACT DESIGN 


The contacts, which can be seen in Fig. 2, 
are of the wedge and finger type. They are 
provided with backing springs to ensure a high 
contact pressure and have ample _ thermal 
capacity. The main current contacts are arranged 
so that the pressure between them is increased 
under fault conditions. They have also been 
specially designed to minimise the pinch effect 
associated with heavy fault currents. They 
consist of two pairs of S-shaped blocks backed 
by a pair of the conventional type. During 


Fig. 1 (left) New 27:5 
MVA_ 440 volt 


break oil circuit-breaker 


single- 
by Johnson and Phillips, 
Limited. 


Fig. 2 (right) Circuit- 
breaker in open position 


showing contacts. 








the S-shaped blocks 


the closing operation 
close first and are followed by those of the 
conventional type, which are used solely for 
carrying the current. 


OPERATING MECHANISM 


The operating mechanism is of the free-handle 
type and a reverse closing trip will automatically 
open the circuit-breaker at the slightest backward 
movement when closing. Up to four tripping 
devices can be fitted and arranged in one of 
several combinations in accordance with the 
user’s requirements. 

Contacts are fitted which provide automatic 
isolation on both sides of the circuit-breaker 
when it is withdrawn. These contacts are 
located behind Bakelite sheets to shroud the 
live parts when the breaker is withdrawn. As 
a further safety feature hinged covers can be 
closed and padlocked over the contact ports 
when the breaker is completely removed for 
maintenance. Interlocks prevent the removal of 
the tank or main cover until isolation is complete. 
The circuit-breaker cannot be plugged into the 
working position unless it is “ off” and the 
tank and top cover are in place. 

The busbars, which are of copper, are 
supported to withstand the forces set up under 
short-circuit conditions and are readily accessible 
when the sheet-steel covers are removed. 
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ELECTRIC FURNACES 
FOR PLAIN CARBON STEELS 


Electric furnaces for the production of alloy 
steels are too well known to call for comment, 
but such furnaces have not, up to the present, 
been used for plain carbon steels in the United 
Kingdom. Two Birlec Lectromelt arc furnaces 
of 50 tons nominal capacity each, ordered from 
Birlec, Limited, Tyburn Road, Erdington, Bir- 
mingham, 24, by Round Oak Steelworks, 
Limited, Brierley Hill, Staffordshire, a member 
of the T. I. Group of Companies, are belived to 
be the first electric furnaces for the production of 
** tonnage ”’ steel in this country. 












RADAR TRAINING FOR GROUND 


CONTROLLED 


INTERCEPTION 


12 AIRCRAFT TRACKS SIMULATED 


A radar trainer developed by Mullard, Limited, 
Century House, Shaftesbury-avenue, London, 
W.C.2, in conjunction with the Ministry of 
Supply, for the Royal Air Force for training 
Ground Control (Interception) controllers, is 
now available commercially. In addition to 
its uses for interception training, this equipment 
should be of interest to large civil airports, 
both for training and for the experimental 
investigation of aircraft-handling systems. 

To train controllers to the necessary high 
standard of proficiency requires constant prac- 
tice, incurring considerable expense in flying 
aircraft especially to provide echoes on the 
radar screen. It is to save this expense and to 
make training independent of flying conditions 
and the weather, that the Mullard radar simu-' 
lator has been developed. It can produce 
artificially the tracks of up to 12 aircraft on a 
plan-position indicator (p.p.i.) radar screen. 
Each aircraft track can be individually and 
accurately controlled in speed and direction so 
that the echo produced on the screen behaves 
exactly as a real echo. The top aircraft speed 
is 1,000 knots, and rates of turn up to “ rate 3 ” 
(90 deg. in 10 seconds) are available. Winds 
up to 100 knots in any direction can be simu- 
lated. The maximum range simulated by the 
equipment is 200 nautical miles. 

The actual indicator units of existing radar 
systems may be used for displaying the artificial 
tracks, so that trainee controllers get used to 
working on operational equipment. When used 
alone, aerial rotation can be produced artificially 
in the equipment. The physical appearance of 
tracks on the screen of real radar systems is 
liable to vary from one radar equipment to an- 
other, dependent on such factors as_ aerial 
beamwidth, pulse length and aerial rotation 
speeds. Allowance has been made for this, and 
artificial echoes can be adjusted to match those 
produced by any radar system. 

The trainer consists of three basic sections 
designed for easy inspection and maintenance: 
the mixing rack, which includes the monitor 
p.p.i.; pilots’ control units; and computer 
racks. Each pilot’s control unit controls the 
track of one target pip on the p.p.i.’s, and one 
computer rack will accommodate up to four 
tracks. Up to three computer racks, giving 
twelve tracks in all, can be fed into the mixer. 

The pilot’s control unit provides a speed 
control and a rate of turn control, and also 
the facilities for setting up the initial position. 
The position of the dummy aircraft on the display 
is indicated automatically in artesian co- 
ordinates. 

In addition to the artificial echoes, the output 
from a radar receiver can be added to the p.p.i. 


displays, thus giving a combination of real and 
artificial targets. The pilot can vary the intensity 
of the echo given by his target and this control 
varies the amplitude of the pulse fed to the 
p.p.i. displays. A calibration generator gives 
the normal range marker rings. 
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TWO-GUN HOT SPRAY 
UNIT 


For Two Separate Colours or 
Materials 


A new two-gun hot spray unit has been introduced 
by Atlas Copco (Great Britain), Limited, 
Wembley, Middlesex, for use in the furniture, 
motor trades and allied industries. This unit is 
half the size and weight of their earlier Atlas 
hot-spray unit, and can be used to operate two 
separate colours or materials at the same time 
through two spray guns. 

The H3C unit, as it is known, has been 
designed to overcome the problem of wear 
normally associated with the use of pigmented 
materials in hot-spray equipment incorporating 
gear pumps in the fluid circuit. There is no 
circulation of the lacquer; the material is kept 
hot between unit and guns by a constant flow of 
hot water through a water jacket encasing the 
paint hoses. The paint is delivered to the guns 
at the rate of 15 gallons per hour with only 
1 deg. F. loss between the unit and guns on a 
length of hose up to 30 ft. 

With a weight of 70 lb., the H3C can be 
employed as a portable unit and its small size 
commends it as a demonstration plant for paint 
manufacturers. The unit is fitted with a 2-7 kW 
heater and the temperature of the paint is con- 
trolled by a thermostat set between 30 deg. C. 
and 95 deg. C. 

The upper section of the unit includes an 
air-operated plunger pump, connecting cocks 
for paint and water, a filler hole for water, a 
float for checking water level, a thermometer 
for recording the temperature of the paint, a 
filler hole for lubricating oil to the water pump 
and two separate paint coils. A standard unit 
with one coil is available for use with one 
material and two guns. 

The lower section comprises an inner water 
container with the 2:7 kW heating coil, a separate 
chamber housing the electrical junction boxes 
for the heating coil and the thermostat for 
controlling the temperature of the paint. The 
thermostat is manually operated by a knob on 
the outside of the unit and this circuit incor- 


The training of ground- 
. control staff in the use of 
radar has involved 
flying aircraft for the 
sole purpose of providing 
echoes on the screen. 
This Mullard simulator 
produces artificially up 
to 12 tracks on _ the 
screen without recourse 
to the expense of flying. 
The construction of the 
rack-mounted units 
facilitates inspection and 
maintenance. 
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Two separate paint coils are incorporated in th 

top part of the H3C two-zun hot spray unit, Th 

lower part comprises an inner water container wit 

a 2-7 kW heating coil, a separate chamber 

the electrical junction boxes and the thermosty 
controlling the temperature of the paint, 


porates a signal lamp and a fuseable plug in th 
element to prevent the unit from boiling dry, 

On the outer side of the connection chamber 
there is a nipple for compressed air to the firy 
spray gun and pump, and a second nipple an 
cock for the other gun when in use. The lid of 
the upper section is secured to the lower section 
by two adjustable toggle clips. 

In use the unit is attached to a pressur 
container, spray guns and an air transformer 
If the unit is to be used with cellulose material, 
an automatic pressure switch is incorporate F 
which passes current only when positive pressure 5 
exists in the connection chamber. : 

Compressed air to the unit passes first through f 
an air cleaner which extracts oil, water and any 
other foreign matter. From the cleaner the air © 
flows through a reducing valve to the spray guns 
and the pressure container. Here it is reduced 
still further to a suitable working pressure. 

Paint from the pressure container passes 
through the paint coils immersed in the water 
container. The water is heated by the element 
and the paint in the coils is thus raised to the 
correct temperature. 

The paint is kept at the correct temperature 
between unit and guns by. means of a tripk 
hose through which hot water is circulated. 
The triple hose comprises outer and_ inner 
water hoses, jacketing a paint hose. 

A compressed-air plunger pump, operating at 
about 4 strokes per minute, draws hot water 
from the top of the water container and feeds it 
up the inner water hose to a point a few inches 
below the spray gun or guns. From here the 
water returns to the unit by gravity and by the 
displacement of hot water delivered by the next 
stroke of the pump. By this means the hottest 
water is drawn from the container and fed directly 
to the paint line at the point farthest from the 
unit, thereby ensuring that there is a minimum 
drop in temperature between the paint at the 
gun and in the paint coil. 

The lower section, containing all the electrical 
connections, is under a slight air pressure which 
completely eliminates the risk of explosion. 

Visible indicators show the water level and 
indicate that the current is switched on. If the 
water supply should fail or the temperature rise 
above a predetermined maximum, a fuse will 
cut off the current to the heating coil. If the 
unit is to be used with materials subject to the 
Cellulose Petroleum Act, a pressure switch is 
incorporated which al‘ows current to pass only 
when positive pressure exists in the connection 
chamber. 
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ANTI-CORROSION LINING 
COLD PROTECTIVE TREATMENT FOR TANKERS 


Wherever liquids have to be transported in 
uantity the problem of corrosion can arise. 
Particularly is this the case with the transport 
py sea of such liquids as crude petroleum or 
chemicals, which may attack the material of the 
container. Some sort of lining to the container 
is also mecessary when foodstuffs are being 
transported to prevent contamination by the 
material of the transport vessel. 

Prodorite Limited, Eagle Works, Wednesbury, 
Staffordshire, have been making a lining known 
as Prodor-Glas for some years, and they have 
recently put on the market the material Prodor- 
film which has the same protective capacity as 
Prodor-Glas but with the great advantage that 
it will “ cure” or polymerise at normal tempera- 
tures, and therefore can be used on containers 
which are too large to be heated and maintained 


; ata high curing temperature. 


Experiments have been going on for more 
than two years in using Prodorfilm to line tanks 
in vessels for carrying refined edible oil and 
molasses, and also, as in H.M.S. “* Grey Goose,” 
to protect the fuel tanks. Satisfactory results 





To give an accelerated test for corrosion, the tank 
is rocked at 30 cycles per minute and the back 
plate deflected through } in. 


have been obtained, the tanks so far showing 
no sign of corrosion. 

To give an accelerated test a special all-welded 
tank has been constructed to the design of Sir 
Joseph Isherwood and Company, Limited, 
4 Lloyds-avenue, E.C.3, the tank being divided 
into halves by a centrally welded partition; each 
half is completely isolated and measures 
1 ft. 3 in. by 1 ft. 3 in. by 3 ft. The tank is 
mounted on two rollers and is arranged to be 
oscillated through an angle of 20 deg. at the rate 
of 30 cycles per minute by an electric motor, 
while at the same time a second electric motor 
driving through four cams causes the back plate 
to be deflected through } in. at the same rate, 
30 cycles per minute. The apparatus is illustrated 
above. Under test, the compartments, one 
of which is plain and the other treated with 
Prodorfilm, are filled to within 6 in. of the top 
and compressed air under a pressure of about 
4 lb. per sq. in. is bubbled through both. This 
ensures maximum frothing in the tanks. 

A series of tests during which the tanks were 
filled with various liquids such as crude oil, 


aviation spirit, and turbo-jet fuel, each for 
periods of 96 hours alternating with two-hour 
periods during which they were filled with 
synthetic sea-water, either heated or chilled, 
have been carried out. At the end the untreated 
compartment showed advanced corrosion while 
that which had been coated with the Prodorfilm 
was entirely unaffected. No effort was made to 
smooth the welds in the lined compartment 
and the film satisfactorily filled all corners. 

To apply the film to a tank it is recommended 
that the surface should first be shot-blasted 
which will give a mechanical key for the priming 
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coat and also remove any existing particles 
of corrosion. The material is supplied in two 
separate canisters the contents of which are 
mixed immediately before application which 
must then proceed very quickly, as polymerisation 
begins as soon as the mixing is carried out. It 
is recommended that to give a reasonable curing 
time the temperature should not fall much below 
60 deg. F., which is a reasonable temperature for 
most times of the year and one that can easily be 
attained by using a convector heater during cold 
weather. Once the film has been cured it is not 
affected by any temperatures normally encoun- 
tered in service, or by high temperatures for short 
periods as during steam cleaning. The lining is 
also resistant to abrasion, but can be punctured 
by a sharp point. In this case, however, any 
spread of rust is checked by the priming coat and 
the hole can be sealed during inspection. 


MOBILE PNEUMATIC GRAIN-HANDLING PLANT 
New Equipment for Turkey 


In 1953, Simon Handling Engineers Limited, 
Cheadle Heath, Stockport, designed and built 
a fleet of 48 pneumatic trailer-mounted units 
for the Turkish Government for handling, 
cleaning and weighing grain. 

The trailers supplied to Turkey were built 
to deal with a grain surplus of 14 million tons 
which became available for export from that 
country. Turkey was practically without grain- 
handling machinery at her ports and, while she 
awaited the completion of silos, she found it 
essential to make temporary arrangements to 
safeguard the surplus grain and to provide 
export shipment facilities. It was decided to 
provide storage in prefabricated huts and to 
handle the grain to and from the sheds and 
into ships by the trailer-mounted pneumatic 
plants. 

More recently, Simon Handling Engineers 
have received a further large contract from 
Turkey for grain silos, flour mills, provender 
mills, and grain-handling machinery. It was 
decided that a number of self-propelled mobile 
pneumatic plants should be supplied which 
would receive and discharge grain. 

The prototype unit, which was on show at the 
Mechanical Handling Exhibition, was built some 
months ago for experimental purposes. Although 
this patented unit is described as a grain handling 
machine, it can be used for any free-flowing 
material. 

The grain-handling machinery is built on a 
standard Diesel-engined lorry chassis which 
can be serviced at any competent garage; the 
same engine is used for propulsion and to 
drive the pneumatic machinery. It is believed 
that this is the first mobile pneumatic grain- 
handling equipment which is fully self-propelled. 

The grain-handling equipment comprises a 
suction blowing unit that can be designed for a 
maximum capacity of 35 tons per hour of wheat 


Prototype self-con- 
tained pneumatic plant 
for handling grain or 
any free-flowing mate- 
It comprises a 
unit, 


rial. 
suction/blowing 
driven from the vehicle 
power take-off shaft, 
and has a maximum 
capacity of 35 tons 
per hour when drawing 
grain from a distance 


of 100 ft. and dis- 
charging over the same 
distance. 


when drawing grain from points 100 ft. away and 
discharging over the same distance. 

The Root’s rotary-type exhauster is driven 
from a standard power take-off shaft from the 
gearbox of the vehicle. Grain is withdrawn by 
suction through pipes and passes into a receiver 
which is built into the vehicle. The expansion 
and loss of velocity of the conveying air-stream 
allow the grain to drop out of suspension and 
collect in the hoppered bottom of the receiver 
whence it is released by a rotary seal which 
maintains the vacuum. 

As grain is deposited in the receiver, the light 
dust does not settle but remains suspended in 
the air stream; a high-efficiency cyclone is 
therefore fitted in the receiver to collect dust and 
pass it through the rotary seal. The air then 
passes to the suction inlet of the exhauster and 
is discharged under pressure into the exhauster 
outlet pipe. 

When the grain has been passed from the 
receiver by the rotary seal, it is either picked up 
by delivery air from the exhauster which blows 
it through pipes to its destination, or is discharged 
into a combination of a worm feeder and vertical 
mechanical elevator. This elevator delivers to 
a spout passing outwards through the side of the 
vehicle roof at a high level for discharge to bulk 
vehicles. 

The receiving and delivery pipes, which are 
stowed with supporting trestles at the rear end of 
the vehicle, consist of mild steel and flexible 
pipes; 200 ft. of piping is provided. The 
pipes may be fitted with special quick-action 
toggle couplings. 

The whole system, which is completely self- 
contained in one vehicle, has been designed for 
fast rigging and dismantling. The machinery is 


soon put into action upon arrival at a site and 
can quickly 
elsewhere. 


leave when required for work 
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The Machine Tool Industry (continued from page 60) 


Continuing our plan to indicate some of the deve- 
lopments in machine tool design that have occurred 
in recent years, we deal this week with machines 
for sawing and for sharpening saw blades, and 
with grinding and surface-finishing machines. In 
these cases, too, the theme of automatic operation, 
which has appeared again and again in this series 


of articles, re-emerges. Previous articles on the 
machine tool industry have been concerned with 
automatic control systems, machining light alloys, 
spark erosion, welding equipment, drilling, boring 
and milling, turning, screwing and _ threading, 
cutting fluids and slideway lubricants, furnaces and 
heaters, and woodworking machinery. 


SAWING 


Changes that have taken place in sawing and 
parting machines since the last machine tool 
exhibition are somewhat similar to those in 
other fields. There are more machines with 
automatic cycles, more that are capable of heavy 
rapid work, and more devices to improve 
accuracy. The emphasis throughout is on 
improved speed and greater precision, so that 
subsequent machining is reduced. 

There is a distinct increase in the number of 


machines which do not rely on the conventional: 


toothed saw, but use instead some form of 
abrasion. Particularly is this the case where 
the harder metals and alloys have to be cut, 
in which the metal actually flows under the heat 
generated and leaves a very clean edge. The 
rapid movement of the saw band through the air 
provides the necessary cooling for it, and the 
remainder of the heat is dissipated through the 


Fig. 1 Tridraulic three-wheel toolroom bandsaw. 
(Midland Saw and Tool Co. Ltd.) 


work-piece and removed by a stream of air. 
Machines which can be used both for sawing 
and filing were also much in evidence. 

Among the many firms showing bandsaws, 
was the Midland Saw and Tool Company, 
Limited, Pope-street, Birmingham, 1. A typical 
example of the larger type is that shown in 
Fig. 1—the “* Tridaulic ’’ three-wheel machine for 
toolroom use. The body is steel fabricated and 
completely encloses all three wheels. Provision 
is made for use as a two-wheel machine for both 
sawing and filing. The table moves on a Duplex 
slide and has a working face of 30 in. by 60 in. 
and a travel of 30 in. It can be canted 10 deg. 
in four directions. The tension in the saw is 
hydraulically controlled. Three sets of guides 
are available for normal and heavy toolroom use, 
and for cut-off; in the last case the saw is turned to 
an angle of 30 deg. from the normal. The drive 
is from a single-speed motor through a variable- 
pitch self-compensating type V-rope drive and 
a two-speed gearbox. An auto-variable feed 
device, hydraulically operated, is also provided, 
and can be arranged for contour cutting. A 
built-in electric welder for joining the band is 
included and incorporates a_ lever-operated 
guillotine. 

The same firm were showing several other 
models including the ‘“‘ Hyspeed”’ which is 
for friction cutting. The band runs at 10,000 ft. 
per minute to cut sheet steel up to 3 in. thick 
or at 16,000 ft. per minute for plate up to 3 in. 
thick. The maximum depth of cut under the 
guide is 15 in. 

A reciprocating saw-filer was shown by the 
Rockwell Machine Tool Company, Limited, 
Welsh Harp, London, and is illustrated in Fig. 2. 
This is the Thiel Produro III for bench mounting. 
It has a throat depth of 5 in. and a stroke adjust- 
able between 1 and 28 in. The table area is 
9 in. by 9 in. and it can be tilted through 10 deg. in 
four directions. The use is mainly confined 
to the toolroom and to precision work, and all 
metals up to diamond hardness can be handled. 


Fig. 2 (left) Produro saw- 
filing machine. (Rockwell 
Machine Tool Co. Ltd.) 


(right) Ohler 
hydraulic cold 
sawing machine. (Drum- 
mond-Asquith (Sales), 
Ltd.) 


Fig. 5 
vertical 
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Fig. 3 Automatic-cycle circular saw. (Clifton ang 
Baird, Ltd.) 


Fig. 4 Automatic saw-sharpening machine. (Nobk 
and Lund, Ltd.) 


Cold circular saws were being shown by 
several firms, and many were arranged for auto- 
matic cycles. One such, made by Clifton and 
Baird, Limited, Empress Works, Johnstone, 
Scotland, is shown in Fig. 3. It is based on the 
standard FSO.O Minor model, to which has been 
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dded a wor! feed bench. The Minor is capable 
dling sections up to 53 in. in diameter or 


¢ square. It has three cutting speeds, 
44 and 66 ft. per min., and the feed is variable 


from 0 to 25 in. per min. under hydraulic power. 
he automatic model the vice is power 


t ‘ : : 

vented, but hand operation is standard with 

the plain model. ; 
The same firm also make a circular saw with 


yertical operation, as do J. F. Ohler. One made 

the latter was on the stand of Drummond- 
Asquith (Sales), Limited, New-street, Birmingham 

and is shown in Fig. 5. It can be fitted with 
either hand or automatic material feed and can 
handle sections up to 250 mm. diameter or 
240 mm. square. There are six cutting speeds 
and the feed is variable from 0 to 500 mm. per 
min. The automatic material feed mechanism 
consists of a housing and a pair of adjustable 
tongs Which are operated by oil pressure in 
a hydraulic cylinder. A scale for length setting 
is provided and also an adjustable stop. The 
main motor drives through an elastic coupling 
to the gearbox which, in turn, drives the saw 
through a worm-and-wheel and helical gears. 


The Machine Tool Industry 


Grinding machines can be divided roughly into 
two classes, according to the type of surface, 
flat or cylindrical, on which they are used. 
Obvious subdivisions of these two main groups 
suggest themselves. There are also other classes 
of machine which may have something in 
common with either or both of the two main 
groups, as, for example, too! and cutter grinders, 
and there are others which can only be considered 
as special-purpose machines. These latter in- 
clude machines for thread grinding and the 
production of other profiles. Closely allied with 
grinding machines are those which take the 
surface-finishing process still further, such as 
honing or super-finishing machines. It is on 
the basis of these classifications that grinding 
machines are dealt with here. 


HAND-CONTROLLED SURFACE 
GRINDERS 


Hand-held portable tools excluded, the sim- 
plest of the machines for surface grinding are the 
hand-guided swing grinders. These machines 
have been in use for mgny years, and are ideal for 
They have a particular appli- 





yn and many purposes. 
istone, cation in the iron and steel and foundry trades, 
on the where they are used in the dressing of castings 
s been and forgings, and for the removal of surface 


defects from ingots and other semi-finished 








Fig. 1 


XUM 


A disc grinder of this type can produce flat} surfaces at high speed 
on rough components such as castings. The disc is 53 in. in diameter. 
(Geo. Jackman Machine Tool Co. Ltd.) 


A duplex vice is used to hold the workpiece. 

A high-speed hacksaw—one of the several— 
Velox, was shown by McFadden and Barron, 
Limited, Slater-street, Liverpool, 1. This has a 
capacity of 10 in. and hydraulic feed control. 
Two speeds are provided to suit different mate- 
rials and the bow is automatically raised or 
lowered. 

All toothed saws eventually become blunt, and 
therefore most saw makers also make sharpening 
machines. An example for circular saws was 
that shown by Noble and Lund, Limited, 
Gateshead, 10, and illustrated in Fig. 4. It is 
automatic in operation, and the full contour of 
the teeth is generated by the motions of the 
grinding wheel and the indexing pawl, both of 
which are adjustable to suit the pitch. Only one 
grinding wheel is used. There are two speeds 
for the up and down motion—38 and 64 strokes 
per minute—to suit the diameter of the saw 
being sharpened. The higher speed is suitable 
for blades up to 28 in. in diameter. The 
cam mechanism is totally enclosed, and the 
machine is fitted with an exhaust fan and a 
dust collector. 


GRINDING AND SURFACE FINISHING 


products prior to rolling. Until recently these 
machines have not changed, except in matters 
of detail. The Iron and Steel Foundries Regu- 
lations, 1954, however, which came into force 
at the beginning of this year, have led to the 
incorporation in swing grinders of newly- 
designed means of dust control, which meet the 
strict requirements laid down. 

A machine of the swing grinder type, exhibited 
by Luke and Spencer, Limited Broadheath, 
Altrincham, is typical of modern design in this 
field It meets the requirements of the Regula- 
tions fully, and at the same time loses nothing 
in manoeuvrability. The machine is made in two 
sizes, to suit wheels 16 in. in diameter by 2 in. 
wide, and 20 in. in diameter by 3 in. wide respec- 
tively, and is designed to use the manufacturers’ 
resinoid-bonded high-speed abrasive wheels, 
running at 9,500 surface ft. per minute. 

Another type of machine in which hand guid- 
ing, this time of the component, is employed, is 
the disc surface grinder, as exemplified by Fig. 1. 
This particular machine, which has a disc 53 in. 
in diameter, was exhibited by the Geo. Jackman 
Machine Tool Company, Limited, 73, East- 
bournia-avenue, Edmonton, London, N.9. 
Machines of this type are simple to operate, and 
are widely used for 
the production of flat 
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Fig. 2 With a compound table and vertical 

adjustment of wheel height the surface grinder is 

capable of high-precision work. (Beacon Machine 
Tool Co. Ltd.) 


matching or datum faces on rough castings or 
other components to prepare them for subsequent 
machining, but they will only produce a flat 
surface; there is no precise control over thick- 
ness. Where dimensional accuracy is required, 
machines of other types must be used. 


TRAVERSING TABLE MACHINES 


If the component is mounted, by magnetic 
chuck or fixture, on a compound table, and 
means are provided for adjusting the relative 
positions, vertically, of the wheel and the work, 
then the machine becomes capable of high- 
precision work dimensionally. Such machines 
can be divided, broadly, into two classes, hori- 
zontal and vertical spindle, with subdivisions 
in both classes according to the method of 
adjusting the wheel height, and the type of power 
traverse, if any, used on the table. 

As with many other types of machine tool, 
it is possible to have both simple and complicated 
surface grinders, with grades of complication in 
between the extremes, each particular machine 
being suitable for one or more types of work. 
One of the simplest of the surface grinders with 
a compound table is the hand-traversed type, 





Fig. 3 On larger machines it is more convenient to raise and lower the 


wheel instead of the table. 
cycle can be automatic. 


Power traverses are provided and the work 
(Burton, Griffiths and Co. Ltd.) 








Fig. 4  Vertical-spindle machines, using a cup 
wheel, can cover a greater surface per traverse. 
(Abwood Machine Tool Co. Ltd.) 


of which Fig. 2 is an example. This machine, 
made by the Beacon Machine Tool Company, 
Limited, Hurst-lane, Tipton, and exhibited by 
Burton, Griffiths and Company, Limited, Macka- 
down-lane, Kitts Green, Birmingham, 33, is 
available with either a plain or a roller bearing 
head, and has hand-wheel control of the table 
traverse, cross-traverse and elevation. It has a 
traverse of 15 in., a cross-traverse of 7 in., ana 
a maximum height, under a new wheel, of 6 in. 
For high rates of production, and for larger 
machines where the table is heavy, the obvious 
addition to a simple surface grinder is power 
drive to the table traverse and cross-traverse, 
with similar control over the depth of cut, which 
has to be capable of working to precise limits. 
Such a machine is shown in Fig. 3, which illus- 
trates the German made Blohm _horizontal- 
spindle surface grinder, exhibited by Burton, 
Griffiths and Company, Limited. In_ this 
machine, which will grind up to 39% in. by 19 }f in. 
the depth of cut is controlled by lowering the 
wheel, the table having no vertical movement. 
Movement of the wheel head in a vertical plane 
also allows for components of different thick- 
nesses, and is common on machines of larger 
sizes, for the obvious reason that the table is 
then too heavy to be moved conveniently. The 
Blohm grinder has hydraulic table traverse, with 
electrically-operated cross traverse, and can be 
fitted with automatic, electrically-controlled 


depth feed, which cuts out on reaching the pre-set 























depth limit. With the full range of equipment 
available it is possible for the grinding cycle to be 
fully automatic, and thus for several machines 
to be under the control of one operator. 

Several other horizontal-spindle surface grin- 
ders exist, the general details being similar to 
those described, but mention should be made of 
two special features incorporated in machines 
exhibited at Olympia. One is the tilting wheel 
head on the American Taft-Peirce horizontal- 
spindle machine shown by the Rockwell Machine 
Tool Company, Limited, Edgware-road, London, 
N.W.2. The fact that the spindle can be tilted 
through an argle of 30 deg. from the horizontal 
enables the machine to work on faces which might 
otherwise prove difficult, or even impossible, to 
grind. The second feature, exemplified in the 
horizontal-spindle surface grinder range by the 
Swedish Thule machine shown by the Mortimer 
Engineering Company, Limited, 210 Acton-lane, 
Harlesden, London, N.W.10, is the feeding of 
the coolant through the grinding wheel instead 
of to the periphery as in the conventional 
arrangement. Coolant feed by this method is 
particularly effective in producing a high surface 
finish, it enables extremely thin work pieces to be 
ground, and it gives increased wheel life. 


VERTICAL SPINDLE AND ROTARY 
MACHINES 


Machines of the horizontal-spindle type can 
grind a flat surface all over, or they can work 
on a part of it as required. Their production 
rate is, however, limited by the width of the 
wheel, which may have to make several traverses 
to grind a surface wider than itself. On the 
other hand, the vertical-spindle type, using a 
cup wheel, can grind a much wider path at each 
traverse, and working on simple flat surfaces 
can grind faster than the horizontal-spindle 
machine. Fig. 4 shows a_ vertical-spindle 
machine, made by the Abwood Machine Tool 
Company, Limited, Princes-road, Dartford. As 
illustrated the machine is fitted with hydraulic 
table traverse, but similar models are available 
from the same manufacturer with manual 
traverse. 

A variant of the compound table type surface 
grinder is the rotary machine, where the com- 
ponent to be ground is held in a magnetic chuck, 
which may be arranged to tilt for concave or 
convex grinding, and rotated while the grinding 
wheel is brought down to its working position. 
Machines of this type can be made to operate 
on an automatic cycle; the American Blanchard 
No. 18c, for example, which was exhibited 
by Burton, Griffiths and Company, Limited, can 
be used as either an automatic or a hand- 
controlled machine by turning selector switches 
to the appropriate setting. 

Most of the rotary type machines have a work 
head or chuck which rotates in a horizontal 
plane, but the American Brown and Sharpe 
No. 11, shown by Buck and Hickman, Limited, 
2/8 Whitechapel-road, London, E.1, is arranged 











Fig. 5 For grinding two 
flat 





parallel surfaces 





simultaneously, the du- 


plex grinder is used. 





Components are 
passed between the two 
wheels by mechanical 
feed. (F. E. Rowland 


and Co. Ltd.) 
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for work rotation in a_ vertical piane, Whig 
enables the coolant to flush away grit dui 
grinding, so contributing to surface Quality 
As on some of the other machines the Work 
head can be swivelled to enable a convex or 
concave surface to be ground. 

One other type of surface grinder mug be 
mentioned, the duplex machine which opera 
on two opposite surfaces simultaneo 
Machines of this type can grind, on a quantity 
production basis, a great variety of componeng 
which have two flat, parallel surfaces. and myy 
be accurate for thickness. Such articles as Coil 
springs, magnets, pins and bushes and thrus 
washers are ideal for the duplex grinder, The 
machine has two grinding heads, adjustably. 
mounted on the same centre-line, and the wor 
passes between them, some form of mechanicg| 
feed being provided to suit the components, 4 
duplex machine made by F. E. Rowland ang 
Company, Limited, Reddish, Stockport, is 
illustrated in Fig. 5. It is made with thre 
types of feed, rotary (as shown in the illustration) 
through, and oscillating. 


CYLINDRICAL GRINDING 


Machines for cylindrical grinding fall generally 
into two classes, external and internal, but there 
are some machines of the “ universal” type 
which will perform both operations. An impor. 
tant machine in the external group, which cap 
almost be said to form a group on its own, js 
the centreless grinder. All the types mentioned 
have been in regular production for some years, 
and no _ outstanding developments can be 
recorded, though there is an increasing use of 
special-purpose machines such as the turbine 
blade grinder shown by the Newall Engineering 
Company, Limited, Old Fletton, Peterborough 
or the German Schaudt camshaft grinder 
exhibited by the Sykes Machine Tool Company, 
Limited, The Hythe, Staines. The latter machine 
is similar in general design to a standard external 
cylindrical grinder, but the work cradle is made 
to oscillate under cam control. 

Changes in design of plain external cylindrical 
grinding machines have been limited in recent 
years to matters of detail, and all the modifica- 
tions have been with the object of improving 
surface finish or production rates, or both. 
Fig. 6 shows an external cylindrical grinder made 
by John Lund, Limited, Crosshills, near 
Keighley. It has hydraulic table traverse, 
plunge cut feed, intermittent traverse feed and 
rapid approach and retraction of wheel head. 
It is also equipped with a combined hydraulic 
tailstock and wheel truing device. Automatic 
sizing equipment enables the machine to operate 
consistently to within limits of + 0-0001 in. 

Similar sizing equipment is available on the 
new model 1030 machine made by A. A. Jones 
and Shipman, Limited, Narborough-road South, 
Leicester, and on the * Fulcro-sizer > made by 
the Churchill Machine Tool Company, Limited, 
Broadheath, near Manchester. The latter ma- 
chine employs an unusual arrangement for 
applying the feed, the wheelhead slide being held 
at a fixed position during the grinding cycle, 
while the worktable is tilted towards the wheel, 
the table being mounted on knife edges at its 
inner edge. 


INTERNAL CYLINDRICAL GRINDING 


Machines designed specifically for internal 
cylindrical grinding have much in common with 
those used for external work, and can also have 
automatic control of sizing and other features 
built in. A new internal grinding machine built 
by the Churchill Machine Tool Company, 
Limited, is illustrated in Fig. 7. It swings 12 in. 
inside the guard and 19 in. over the table, and 
has a maximum worktable traverse of 18 in. 
The feed is applied by cross-adjustment of the 
grinding wheel spindle, the work being recipro- 
cated longitudinally in relation to the grinding 
wheel, or held stationary when plunge grinding. 
Several special features are incorporated in this 
machine; particular mention must be made of 
one, the choice of two operating cycles. 
According to the work being ground the machine 
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aa can operate either with a single automatic cycle, 

wn i sizing being controlled by wheel dressing just be- 

tioned fore the wheel enters the bore, or on a double cycle, 
when there are two grinding stages, roughing 

.- and finishing, with a wheel dressing in between. 

use of Basically similar to the orthodox internal 

urbine grinder are certain special-purpose machines such 
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Fig. 8 Centreless grinder for straight-through or 
plunge-cut work. (B.S.A. Tools, Ltd.) 





Fig. 9 


Tool and cutter grinder with duplicated 
oo to enable operator to work at front, side 
rear. 


(A. A. Jones and Shipman, Ltd.) 








(John Fig. 7 


traverse or plunge-grinding. 


The Bryant machine is designed for high-speed 
grinding of small bores up to 3 in. in diameter, 
being particularly suitable for such components 
as ball races, and works on a completely auto- 
matic cycle of rough grind, dress wheel and 
finish grind, an operator being necessary only to 
load the machine and start the cycle. 

The functions of both internal and external 
grinders can be combined in a single machine, 
such as the American Brown and Sharpe No. | 
universal, also exhibited by Buck and Hickman, 
Limited. This machine has an external grinding 
spindle on a swivel mounting, which also carries, 
on horizontal hinges, an internal grinding spindle. 
The construction of the head enables either 
spindle to be used as required, the internal one 
being hinged up well clear of the working position 
when it is not in use. 


CENTRELESS GRINDING 


One form of external cylindrical grinding 
machine which is very well known, and really 
forms a separate group, is the centreless grinder. 
This type of machine, like so many others, can 
be adapted to perform many different duties, 
varying from plain “ straight-through ” grinding 
of bar material to fully automatic cycle grinding, 
with hopper feed, for more complicated work- 
pieces requiring the use of the plunge-grinding 
technique. Typical machines are those exhibited 
by Arthur Scrivener, Limited, Tyburn-road, 
Birmingham, 24, and B.S.A. Tools, Limited, 
Mackadown-lane, Kitts Green, Birmingham, 33. 
Fig. 8 shows a B.S.A. machine capable of 
handling work from 4 in. up to 3 in. in diameter. 


~ TOOL AND CUTTER GRINDING 


Some form of grinder was always an indis- 
pensable, if minor, part of the equipment of a 
machine shop, and a bench or pedestal grinder 
for general service is just as necessary to-day. 
Essentially, the machines have not changed. 
A rotating spindle carrying a grinding wheel, or 
two wheels, one at each end, and some means of 
cooling the tool being ground, are all that is 
basically necessary. To these essentials are 
added effective wheel guarding and self-contained 
electric motor drive, and the machines are built 
to use modern abrasive wheels, including those 
for grinding the now common tungsten-carbide 
tipped tool. 

A variety of small tools can be ground on 
machines of this type, but where large quantities 
of tools have to be ground hand methods are too 
slow. Perhaps the commonest of all the small 
tools used, which requires a certain amount of 
skill to grind it by hand, is the twist drill, and it 
is not surprising that numerous machines exist 
for this work. Some of them are adaptable to 
deal with different types of drill and will also 
grind certain other small tools such as engraving 





Internal grinding machine 





with automatic cycle, suitable for 
(Churchill Machine Tool Co. Ltd.) 


machine cutters. Combining many functions 
in one machine is the well known tool and cutter 
grinder, of which Fig. 9 is a typical example. 
This machine, made by A. A. Jones and Shipman, 
Limited, has a universal cutter head, with a 
No. 10 Brown and Sharpe taper at one end and 
a No. 4 Morse taper at the other. Reducing 
sockets are provided to deal with several other 
B. and S. and Morse tapers. The work spindle 
can be motor driven if required, and there is 
a choice of several extra items of equipment 
which increase the range of the machine. An 
important point to be considered in the design 
of tool and cutter grinders is that of visibility 
of the work in progress. To observe his work 
properly the operator may have to control the 
machine from the front, rear or sides, according 
to the nature of the tool being ground. On the 
machine illustrated the controls are duplicated 
where necessary to give the operator complete 
freedom of choice in his working position. 


FORM GRINDING 


The production of various types of profile by 
grinding involves the shaping and maintenance 
of the grinding wheel, which may be done by 
means of a diamond, or by crush-dressing against 
a shaped wheel rotating at low speed. Machines 
using form wheels can operate by plunge-grinding 
to produce a variety of short components such 
as inner races for ball bearings, or the work can 
be rotated and traversed across the wheel to 
produce a thread or similar form. Of the first 
type of machine the American Jones and Lamson 
automatic form grinder shown by Buck and 
Hickman, Limited, is an example. This machine 
can grind many different types of work on a 
fully automatic cycle. The wheel form is 
controlled by an automatic dresser, which comes 
into operation either once per component or 
once for a pre-determined number of components. 

The ** Matrix ” range of thread grinders, made 
by the Coventry Gauge and Tool Company, 
Limited, Fletchamstead, Coventry, provides an 
example of the second type of form grinder. 
This machine which is available in several sizes 
up to a maximum capacity of 144 in. in grinding 
diameter and 6 ft. between centres, is not 
confined to the production of simple screw 
threads, but will also carry out relief grinding, 
grind multi-start and taper threads, and can be 
adapted for grinding internal threads. 


GRINDING TO A PROJECTED IMAGE 


One type of form grinding machine which 
must be mentioned is the German PeTeWe 
projection grinder exhibited by Drummond- 
Asquith (Sales), Limited, King Edward House, 
New-street, Birmingham, 2. It is illustrated in 
Fig. 10. Anenlarged scale drawing of the desired 
workpiece is fitted in to the projection desk in 
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front of a seated operator, and the projected 
image of the grinding wheel is then guided over 
the drawing by means of two steering wheels, 
which are clearly visible in the illustration. 
There is a choice of magnifications of 10, 20, 
50 or 100. 


ABRASIVE BAND MACHINE 


An endless belt coated with abrasive material 
and running between two pulleys, a driver and 
an idler, can be used in various ways as a 
surface-finishing machine. It can, for example, 
run over a flat plate support, and it will then 
be a simple and effective means of dressing or 
facing components pressed against it by hand. 
Alternatively, the drive wheel itself can be used 
as the support against which the work is done, 
and the machine can then be used for rough 
grinding, fettling or polishing of large components 
held by hand. It will dress or grind surfaces 
other than flat. A further variant of the principle 
is to have a driving and an idling pulley mounted 
in a vertical line, with a third, or contact wheel, 
at a convenient working height between them. 
This arrangement is shown in Fig. 11, which 
illustrates a machine made by the R.J.H. Tool 
and Equipment Company, Limited, Artillery- 
street, Heckmondwike, who also make a range 
of abrasive-band machines of the type mentioned 
above. On the machine illustrated the contact 
wheel, having no part in the drive, can be shaped 
to suit the profile of the workpiece to be ground. 





Fig. 10 (left) Complica- 
ted profiles are ground on 
this machine by steering 
the projected image of the 
wheel over an enlarged 
drawing of the required 
form. (Drummond- 
Asquith (Sales), Ltd.) 


Fig. 12 (right) A narrow 
abrasive-coated band is 
guided through a drawing 
die aperture by adjustable 
rollers; the die is rotated, 
and the correct profile is 
ground. (Rockwell Ma- 
chine Tool Co. Ltd.) 


A different type of abrasive-band machine, 
which is designed for grinding, lapping or polish- 
ing hardened steel or tungsten-carbide drawing 
dies, is the German Beer machine, exhibited by 
the Rockwell Machine Tool Company, Limited, 
and illustrated in Fig. 12. In this case the 
abrasive-coated band, which is driven by the top 
pulley, is guided through the die aperture by 
rollers, which are adjustable vertically and 
horizontally to enable it to follow the die form. 
The die is mounted on a circular table, which is 
power driven while grinding is in progress. 


SPECIAL-PURPOSE GRINDERS 


There are so many possible special-purpose 
applications of the grinding machine that only a 
few examples can be mentioned. There is, for 
instance, the knife-grinding machine exhibited 
by Luke and Spencer, Limited, which is designed 
for grinding guillotine, shear and similar knives 
and blades, or the Coventry Gauge and Tool 
jig grinding machine, which, as its name indicates, 
is a grinding machine operating on the principle 
of the jig borer. 

A type of special-purpose machine which is 
well established and which can be classified as a 
grinding machine, since it uses an abrasive wheel, 
is the cutting-off machine. An example of this 
type is the 16 in. machine shown by F. E. Rowland 
and Company, Limited. Using a Bakelite 
bonded wheel and hydraulic feed, the machine 
will cut at high speed, some typical cutting times 
being 4 to 5 seconds for 13 in. in diameter high- 
speed steel, 8 to 10 seconds for 2 in. diameter 
mild or cast steel, and 5 to 6 seconds for 3 in. 
diameter mild-steel tube. The same principle 


Fig. 11 (left) The contact 

wheel of this abrasive- 

band machine can_ be 

shaped to suit the con- 

tours of the work. (R.J.H. 

Tool and Equipment Co. 
Ltd.) 


Fig. 13 A grinding 
wheel, mounted in a 
swing frame, enables a 
cut to be taken close to a 
casting for the removal 
of runners, risers, etc. 
(Universal Grinding 
Whee! Co, Ltd.) 
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* Uni ”” 
the 


swing-frame cut-off 
machine shown by Universal Grinding 
Wheel Company, Limited, Stafford. In appear 7 
ance the machine resembles a swing grinder, bu F 
it has an abrasive cut-off wheel in place of the 
grinding wheel, and can be used for the rapid 
removal of runners, risers or test-pieces from 
castings which are too large to be taken toa 
machine for the purpose. The “ Uni’ machine 
is shown in Fig. 13. 

On the same principle of taking the machine 
to the job is the flexible shaft machine, such a 
is made by B. O. Morris, Limited, Briton-road, 
Coventry. These machines are adaptable to 
use numerous types of small tool in addition to 
a grinding wheel. 


HONING AND SUPERFINISHING 


Grinding was the first method developed for 
producing finer surface finishes than were 
possible by machining with cutting tools alone, 
and for many purposes it is not necessary to carry 
the process any further than the grinding 
machine. Honing, however, and the more 
recently introduced superfinishing process are 
being used in an increasing number of cases, 
and the design of suitable machines has kept 
pace with the demand. The American Micro- 
matic machine, for example, made in_ this 
country under licence by A. A. Jones and 
Shipman, Limited, is designed to give fully 
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gutomatic operation. Components are loaded 
gutomatically, the honing cycle stops when the 
pore diameter 1s correct, and automatic air 
gauging after the components have been honed 
is the basis for their segregation according to 
bore diameter. An indicator, electrically inter- 
locked with the machine controls, shows visually 
the amount ol usable abrasive left in the tool, 
and the machine stops when the abrasive is 
worn out. Failure of a pre-determined number 
of components to reach set tolerances will also 
stop the machine automatically. The machine 
is illustrated in Fig. 14. 

Several honing machines of more general 
application were exhibited by Delapena and 
Sons, Limited, Cheltenham, who also had on 
display equipment for superfinishing. The hon- 
ing machines included a new one with a range 
of from 4 in. to 34 in. diameter, of the horizontal 
type, and equipped with an automatic sizing 
device; a vertical machine with a 6 in. stroke, 
and a similar machine with a 15 in. stroke. 

Superfinishing, which is somewhat similar to 

honing, but involves lateral oscillation of the 
stones at high frequency as well as reciprocation 
and relative rotation of the stones and the work, 
can be done in machines specially designed for 
the purpose, or in centre lathes equipped with a 
superfinishing attachment. Delapena and Sons, 
Limited, had a lathe attachment of this type on 
show, as did also Acbars, Limited, 57a Holborn- 
viaduct, London, E.C.1!. The principle is also 
used in the German Supfina special-purpose 
machine, exhibited by Charles Churchill and 
Company, Limited, Coventry-road, South Yard- 
ley, Birmingham, 25. In all cases the principle 
is the same, and it can be used equally well on 
both internal and external work. A stone-holder 
is pressed very lightly against the work and 
oscillates at high frequency in addition to recipro- 
cating at a slower speed while the work is rotated 
against the stones. This combination of motions 
prevents any grain of the grinding stone from 
passing twice along the same path on the work 
surface. Finishes of 1 micro-inch and less can 
be obtained easily on hardened steel. 


WHEELS AND ABRASIVES 


The heart of any grinding machine is the 
grinding wheel, and something must be said 
of these important items. Grinding wheels 
have changed very little in appearance for many 
years, but development has been continuous, 
particularly in bonding, and for special applica- 
tions where the wheel, has been called upon to 
work under much more arduous conditions than 
hitherto. An example of this type of application 
is mechanised fettling, where the pressures 


ATOMIC 


Extracting metallic uranium from its ores— 
Separating the fissile isotope uranium 235 from 
the fertile isotope uranium 238 (gaseous-diffusion, 
electromagnetic, centrifugal and nozzle techniques) 
—-Uranium for France, heavy water for Australia— 
Minister’s consent for Bradwell atomic power 
station—Northern Ireland to have atomic power— 
G.E.C., Simon-Carves atomic energy group. 


Refining Uranium Ore 


In our last Atomic Review we discussed world 
sources of uranium, placing a number of recent 
reports from mining concerns and_ national 
authorities in the context of international uranium 
Production. We also listed some of the ores of 
which uranium is a constituent. This week we 
begin by noting recent news of ore concen- 
tration processes, and then describe a novel 
system for separating the isotopes uranium 238 
and 235, referring at the same time to more 
familiar methods. 

The flotation process of ore treatment, in 
which the ore is crushed to powder, mixed with a 
fluid, agitated and then allowed to settle, is 
already well known in the mining industry, but 
its application to uranium has yet to be fully 
tested. Professor A. B. Van Cleave, speaking 








Fig. 14 Components are honed, air gauged and 
sorted according to size in a fully-automatic cycle 
in this machine. (A. A. Jones and Shipman, Ltd.) 


applied between the wheel and the work are 
much higher than when the operation is carried 
out by hand. The Universal Grinding Wheel 
Company, Limited, had on display their ** Uni- 
lastic’ fabric reinforced wheels for use with 
cut-off machines; these wheels can be obtained 
in cup form, and will cut much closer to the body 
of a casting. 
* * * 


In our description of the Richards No. 5 
‘* Electrabore ’’ wide bed machine, we stated 
that ihe range available in the ‘‘ Electrabore ” 
group was similar to that of the ‘*‘ Hydrabore.”’ 
In actual fact the ‘‘ Electrabore’’ models range 
up to spindle diameters of 74 in. whereas the 
‘* Hydrabore” were limited to 3 in. and 34 in. 
spindles only. The ‘*‘ Hydrabore”’’ was rot 
hydraulically operated and ithe name was derived 
from the type of bearing used for the main spindle. 
The term ‘‘electronic” operation for the 
‘* Electrabore’’ should be limited to the push 
button control fitted to these models. 


REVIEW 


before the 39th conference of the Chemical 
Institute of Canada, has shown how uranium 
ore may be treated in this way, and it is believed 
that by his method ores containing as little as 
0-05 per cent. of uranium oxide may be concen- 
trated economically. 

Uranium may be concentrated by both physical 
and chemical means and at a symposium organ- 
ised earlier this year by the Institution of Mining 
and Metallurgy, various processes were described. 
Anion exchange, for example, is used in the 
recovery of uranium from leach solutions, and the 
pilot plant at the Mindola shaft, referred to 
last week, employs this technique. Another 
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Fig. 1 For many pur- 
poses the fissile isotope 
uranium 235 has to be ewes 
separated from the fertile 
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paper described the final step in producing metal- 
lic uranium from certain ores; uranium tetra- 
fluoride is reduced to the metal by means of 
magnesium. Stages prior to this include the 
preparation of impure uranium oxide by attacking 
the crushed ore with mixed sulphuric and nitric 
acids, filtering, redissolving in nitric acid, and 
evaporating. The oxide is then treated by 
means of an ether extraction process to obtain 
uranyl nitrate in pure form. This, upon heating, 
is converted into the oxide UO,, which is reduced 
to the oxide UO, with the aid of hydrogen gas. 
The conversion of the dioxide to the tetrafluoride 
is effected by hydrogen fluoride. 


Uranium Isotope Separation 

The uranium produced in this way is known 
as natural uranium, of which only 0-725 per 
cent. is the fissile isotope uranium 235, the 
remainder being fertile uranium 238. Although 
it can be used as a reactor fuel in this :orm, for 
many reactor systems an enriched material, 
having an increased proportion of uranium 235, 
is required. For military applications the 
fissile isotope is employed alone. Consequently 
means must be found of separating the two. 
Probably the best known method is that of gase- 
ous diffusion, which depends on Graham’s 
law that gases diffuse at rates inversely propor- 
tional to the square root of their density; it 
M, 
M, 
where s is defined as the ratio of the abundance 
of a given isotope in the enriched state to that 
in the initial state, and conveniently represents the 
extent to which separation of particular isotopes 
can be achieved. M, is the molecular weight 
of the lighter isotope and M, that of the heavier. 
The value s is ideal in that impoverishment of 
the gas during the process does in practice 
reduce the rate of separation. A means of 
separating the uranium isotopes (as hexafluorides, 
UF,) on a large scale is by use of cascades 
containing membranes or porous divisions, as 
shown in Fig. 1, and a United States gaseous 
diffusion plant at Oak Ridge, Tennessee (others 
are situated at Paducah, Kentucky and Ports- 
mouth, Ohio) is shown in Fig. 2. 


ELECTROMAGNETIC SEPARATION 


A second method, to which Sir John Cockcroft 
has recently referred in a lecture delivered during 
the recent conference on “The Physics of 
Nuclear Reactors *’ (see ENGINEERING, July 6, 
page 29) makes use of electromagnetic fields. 
Basically, the principle involved is that of the 
mass spectrograph, in which various isotopes, 
directed as a stream of ions, are diverted into 
different paths by an arrangement of electric and 
magnetic fields. Receivers suitably placed 
collect the separate isotopes. At the Atomic 
Energy Research Establishment, Harwell, an 
electromagnetic separator has been built for 
collecting different isotopes of plutonium. Fig. 3 
shows an early stage in the assembly of the 
separator; the 90 deg. magnet is being tested 
for field contours by nuclear resonance methods 
as the testing head is traversed over the field by 
a swivelling arm. The entire unit is contained 
in a large dry box and will be serviced by “ frog- 
men ”’ wearing protective clothing. 

At one time, a third method, known as the 
thermal-diffusion process, was used as a source 
of feed uranium for electromagnetic separation. 
This system is based on the principle that if a 
vessel, part of which is hotter than the rest, con- 
tains a gaseous mixture of isotopes, the lighter 
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isotope uranium 238. Sep- Lsht___ 
aration can be effected by 
forming the gaseous hexa- 
fluoride (UF,) and allowing 
the gas to diffuse through 
membranes arranged in 
cascades as illustrated. 
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large scale. 


[Picture by courtesy of Union Carbide and Carbon Corporation 
Fig. 2 Gaseous diffusion plant at Oak Ridge, Tennessee, for separating the uranium isotopes on a 


Since natural uranium contains only 0-725 per cent. of uranium 235, it must be 


processed in considerable quantities to obtain a useful return. 


molecules should tend to migrate towards the 
hotter regions and conversely. 

Yet another approach employs the inertia 
property of matter and is known as the centri- 
fugal method. If the gas mixture is directed into 
a rapidly rotating cylinder or centrifuge, the 
force on the heavier component will lead it to 
concentrate near the cylinder walls and the 
lighter component near the cylinder axis. Thus 
if the cylinder is placed vertically, vapour currents 
can be induced in order to draw a gas richer in 
the heavier isotope from the periphery at the 
bottom and the lighter isotope from the central 
region at the top. It appears, however, that 
the use of this principle to separate the uranium 
isotopes on a large scale is made impracticable 
by the magnitude of the engineering problems. 


SEPARATION NOZZLE 


It has recently been reported that a technique 
believed to be cheaper and simpler than the 
gaseous diffusion method is being investigated 
at the University of Marburg, Germany, by a 
team under Professor E. W. Becker. The 
principle is based on the use of a ‘ separation 
nozzle ’’ and although it has yet to be tried with 
uranium hexafluoride, other gas mixtures have 
been effectively separated. Fig. 4 shows ,the 
basic details of the apparatus. The gas mixture 
is supplied through the tube A which ends in a 
De Laval nozzie B. Facing this nozzle is a cone- 
shaped paring tube C. The tube A can be raised 
or lowered in the gas-tight bush D to vary the 
gap between B and C. The properties of the 
nozzle cause the lighter gas molecules to accumu- 
late near the periphery of the stream and there- 
fore to pass outside the lips of the paring cone 
to the outlet E, while the heavier molecules pass 
into the chamber F. The separation factors are 
of the same order as for gaseous diffusion and 





[Picture by courtesy of Atomic Energy Research Establishment, Harwell 


Professor Becker states that the use of nozzles 
instead of diffusion membranes leads to greater 
reliability and economy. Like gaseous diffusion, 
the process might be used as a system of cascades 
with re-cycling. 

Other methods of isotope separation include 
distillation, chemical exchange and electrolysis 
but, as far as is known, these have not been 
used for separating the uranium isotopes. 


Materials Supplies 

Towards the end of last month the United 
States announced that a quantity of enriched 
uranium was to be sold to France under a new 
agreement. The total included 88 Ib. (40 kg.) 
of uranium enriched to a maximum of 20 per cent. 
of uranium 235, 18 lb. enriched up to 90 per cent. 
for use in materials testing reactors, and small 
quantities of plutonium and uranium 235 for 
experimental purposes. The terms of the agree- 
ment give the United States first option in buying 
back by-products, and though firms may have 
use of the fuel for research, it remains under the 
control of the French Government. The agree- 
ment is similar to those reached last year with 
Britain, Canada and Belgium. 

Earlier, it was made public that the Australian 
Government was to buy about ten tons of heavy 
water from the United States for the proposed 
experimental enriched-fuel reactor to be built 
near Sydney. An agreement to  ecxhange 
information has also been made. 


Power and Plans 


The Central Electricity Authority announced 
last week that consent had been received from 
the Minister of Fuel and Power to build a 
nuclear power station at Bradwell in Essex. 
The authority’s application had been the subject 
of a local inquiry (ENGINEERING, vol. 181, 


Fig. 3. Electromagnetic 
separator under con- 
struction at Harwell. By 
exposing a mixed stream 
of isotopes to electric and 
magnetic fields, the 
various components can 
be diverted through differ- 
ent angles to fall in 
appropriately arranged 
receivers. 
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page 409, 1956) at Bradwell and Maldon, 

Permission has been granted for the erection of 
a nuclear power station containing tury, 
generator sets having an aggregate electrical 
output of about 200 MW, and two carbon, 
dioxide cooled graphite-moderated Teactors 
together with the necessary building and civil 
engineering works. This will be the first large 
nuclear power station designed Specifically fo, 
public electricity supply and the first of the j) 
stations envisaged in the Government Whi 
Paper of February, 1955 (ENGINEERING, vol, {79 
page 240, 1955). It is worth noting that at the 
World Power Conference, Dr. J. V. Dunwort, 
said that Britain’s early nuclear power station 
would produce about twice as much power a 
the Calder Hall plant for little more capital cog. 
One reason for this must be the transfer g 
emphasis from plutonium production, which js 
the prime consideration at Calder Hall, to powe 
output. The detailed design and construction 
of the station are open to competitive tender 
and the proposals of the four main industria) 
groups concerned with atomic energy are due jn 
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Fig. 4 An isotope separation process under investi- 
gation in Germany makes use of the distributive 
properties of a nozzle. The lighter component 
tends to accumulate on the periphery of the stream 
and so passes to the outlet E, while the heavier 
component enters the paring cone C. 


access, are being put in hand at once and it is 
hoped that the successful group will be able to 
start early next year. 

A White Paper recently published reveals that 
an atomic power station costing £66 million is 
to form part of the Northern Ireland Govern- 
ment’s plans for meeting electrical demand from 
1963-64, when it is due to come into operation, 
to 1969. Beginning with a capacity of 200 MW, 
with two 100 MW generators starting up in 
successive years, the station would later be 
expanded to double that capacity; this is expected 
to provide sufficient power until about 1969 on 
present estimates of demand. The plan to 
bring a station into operation by 1960 has been 
abandoned owing to uncertainties about design 
and economics. 

The General Electric Company, Limited, and 
Simon-Carves, Limited, have created an atomic 
energy department, with its own research facilities, 
for the design, development and construction of 
nuclear power stations, and a_ booklet has 
recently been published presenting this decision 
and stating the group’s position in the nuclear 
field. Associatea with the G.E.C.—Simon- 
Carves Atomic Energy Group, which has its 
headquarters at Fraser and Chalmers Engi- 
neering Works, Erith, is the Motherwell Bridge 
and Engineering Company, Limited, who have 
experience in building large pressure vessels. 
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AUTOMOTIVE TRANSMISSIONS 


NEW FACTORY FOR 


A new factory has been buiit at Letchworth for 
Borg-Warner Limited and was opened on July 17; 
it is the fourth belonging to this company to be 
built at Letchworth. Both the products to be 
made there are for automobile work, and consist 
of the automatic over-drive, up till now made in 
Borg-Warner’s No. 3 factory, and the automatic 
transmission (incorporating a torque converter) 
which hitherto has been made in the United 
States. 

The factory has been laid out with the inten- 
tion of producing both items using automatic 
transfer machines as far as possible. On a total 
site area of about 11 acres, the new building has 
an actual production space measuring 500 ft. 
by 300 ft., a space which is increased by the 
various specialist shops which are sited under 
the two galleries. Provision has been made to 
extend the factory at one end. It is an achieve- 
ment of note that the foundations were com- 
menced on June 17, 1955, and although the 
original size of six bays in the production area 
was increased to ten the opening date did not 
have to be postponed. 

Much of the machinery has come from plants 
in America and was stored as it arrived in com- 
pleted sections of the factory—an arrangement 
which enabled the machines to be put into run- 
ning order so that both factory and plant would 
be ready for production simultaneously. Each 
completed section of the factory was provided 
with a false wall to safeguard the stored machin- 
ery, and the false wall was removed each time a 
new section was completed. 

The building is steel-framed, with the columns 
encased in concrete. The roof is built of steel 
trusses with patent glazing in both slopes; there 
are jack roof ventilators along the ridge which 
are Operated electrically. To provide thermal 
insulation the roof has been cavity decked 
with Asbestolux. 

The galleries extend down two sides of the 
main block and are for works offices, laboratories 
and such-like uses. An office block is built on 
to one corner, again of a steel-framed concrete- 
cased construction with a curtain wall built 
between the pillars. The end wall is faced with 
exposed aggregate blocks and a flat Ruberoid 
roof has been used. The floors are covered with 
blocks of Muninga wood. The canteen is similar 
In construction to the office block except that the 
columns are set back, leaving a smooth curtain 
wall to the building, and the floors are covered 


MOTOR-CAR PARTS 


with Marley tiles. A contemporary entrance 
hall has been constructed faced with marble and 
wood, having a rubber floor and a suspended 
acoustic ceiling. On the north-east side of the 
factory, as required by the local regulations, there 
is a green belt 150 ft. wide, which is being planted 
with chestnut and other trees. The architects 
for the building were Howard, Souster and 
Fairbairn, of 81 Piccadilly, London, W.1, 
and the main contractors were J. Jarvis and Sons, 
Limited, 239 Vauxhall Bridge-road, London, 
S.W.1. 

Steam for space heating and process work is 
supplied by four Powermaster oil-fired package 
boilers each capable of evaporating 6,900 Ib. 
of steam per hour. Part of this plant has been 
in Operation since January in order to provide 
some heating for the sections of the works which 
were being brought into use. In the production 
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Fig. 1 Work into and out of the new Borg- 

Warner factory at Letchworth is arranged to flow 

as smoothly as possible. Pallets and stillages are 

extensively used for handling, as well as roller 
conveyors. 


area unit heaters are used, and in the galleries 
and office block, calorifiers feed into a radiator 
system. Plenum heating is used in the canteen 
and kitchen, and also for the assembly area 
which can be pressurised to prevent the ingress 
of dust; eight changes of air per hour are 
supplied to this area through a double filter. 
With the very fine clearances involved in the 
hydraulic operation of the automatic transmis- 
sion it is essential that dust and dirt should be 
entirely absent. 

Compressed air is supplied from six Broom 
and Wade compressors and is fed through a 
network of pipes above the factory area, so that 
no machine is more than 40 ft. from a supply. 
Similarly, the electric supply is run in overhead 
conduits from which tappings can be taken wher- 
ever desired. Five-core metallic flexible cable 
was supplied by W. T. Henley’s Telegraph 
Works Company, Limited, 95 Aldwych, London, 
W.C.2, for linking the machines to the supply. 
A dust extraction plant of the cyclone type is 
being installed. The process steam lines, air 
lines, cooling water system, flues and ventilation 
were in general supplied under the direction of 
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Fig. 2. The principle of work flow is maintained in the production area where both the overdrive and 
the automatic transmissions are made. 











Fig. 3 Drilling, reaming and countersinking on the transmission casing are 
done on a five-station Baush machine. 





Fig. 5 The transmission extension casing is machined on a Transfermatic 


which uses a platen. 


Rosser and Russell Limited, 30, Conduit-street, 
London, W.1. 

As has been mentioned earlier, the factory has 
been laid out for flow-line production and part 
of the arrangements are shown in the diagrams 
Figs. 1 and 2. The final target for production 
of the automatic transmission units is 500 a day, 
but this will probably be governed by the supply 
position of the motor manufacturers. For the 
overdrive, the target is 250 a day. 

The casing for the transmission unit is a 
casting supplied by Qualcast, and is first milled 
on a Davis and Thompson continuous rotary 
machine which has a vertical work table. All 
faces are both rough and finish milled in this 
machine. The drilling, reaming, countersinking 
and spot facing of all the holes in the bottom 
and top faces of the casings, with the exception 
of some angular holes, is carried out on a Baush 
two-way horizontal trunnion machine having 
five stations. This machine is shown in Fig. 3. 
The left-hand head has 13 spindles and the right 
hand has 55. The angular holes in the bottom 
face are drilled in a Baush five-way horizontal 
rotary machine with a six-station rotating table. 
Drilling and boring of the side faces is carried 
out on a horizontal transfer machine, also by 
Baush, having 11 stations and shown in Fig. 4. 
A mechanical transfer with draw-bar is used in 
this machine. One station is a roll-over fixture 
for turning the casing so that the bottom face 
can be reached for tapping. 

The work on the transmission extension casing 
is carried out on a Cross Transfermatic machine 
with 11 stations. This machine differs from the 
others in that the casing is mounted on a platen 
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which is returned by a 
cross conveyor; part of 
this is shown in Fig. 5. 
The gears for the trans- 
mission are cut, some in 
a Cleveland eight-spindle 
rotary hobber and some 
in a Michigan rotary 
gear finisher. 


The main overdrive 
output shafts, the splines 
for which are hobbed in 
a Lees Bradner vertical 
eight spindle machine, 
are hardened or nitrided 
in Birlec  carburising 
furnaces; two of these 
are installed with a 
quenching tank between 
them. Both are equipped 
with mechanical loading 
gear. The _ protective 
atmosphere is supplied 
from a British Furnaces 
gas generator using pro- 
pane and town’s gas. 
After quenching the 
shafts are washed and then drawn in a continuous 
draw furnace; finally they are lightly shot-blasted 
in a Spenstead Centriblast unit. Two other parts 
of the over-drive system also require heat treat- 
ment: they are a free-wheel cam and the pinion 
cage; these require selective hardening and this 
is carried out in an English Electric two-station 
equipment used in conjunction with a 25 kW 
automatic induction heater. 

The cam is loaded on to a spigot and hydraul- 
ically lowered and spun inside the inductor coil 
where it is heated for a period of five seconds 
giving a penetration depth of from 0-080 in. 
to 0-120 in. The part is then further lowered 
into a quench ring where it is subjected to a water 
quench for a period of 10 seconds. At the end 
of these operations (which are time-controlled), 
the cam is lifted back to the loading position. 
The second item, the pinion cage, requires the 
selective hardening of a portion of the teeth on 
the clash face of the internal gear. To achieve 
this the cage is lifted, from the bottom loading 
position, to encircle the inductor coil; the 
relative positions of cage and coil determining 
the heat pattern on the teeth. The cage gear is 
subjected to heat treatment for a period of one 
second and is then lowered and held in the 
quenching position for three seconds. It is 
finally lowered to the loading position. 

A system of roller conveyors is employed for 
handling the parts in the production area and 
overhead conveyors by Clarke Ellard are used in 
the assembly areas as well as belt and platen 
conveyors. Assembly has been planned on the 
continuous conveyor method, from the individual 
component to the sub-assembly and on to the 


Fig. 4 Drilling and boring of the side faces are performed on an eleven. 
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station transfer machine. 


complete transmission. Also in the pressurise 
assembly section are five dynamometer sets, 
which the transmission units are tested. 

Palletisation is used as much as possible jp 
handle the parts, and the loading dock is fittej 
with two hydraulically operated ramps which 
can be raised or lowered to suit the height of 
the lorries. 


x * * 


PROTECTIVE ENVELOPE 


A printed paper envelope which is claimed to 
protect small metal components from the 
corrosive effect of moisture or a damp atmos 
phere has been developed by E. S. and A 
Robinson, Limited, Redcliffe-street, Bristol, | 
The envelope is coated on the inside with a 
moisture-proof lacquer which also prevents 
grease from the protected components soaking 
through the envelope. 


x *k * 





BARROW 


CLAMP-LIFT 


A recent addition to the range of trucks made 
by Salisbury Precision Engineering, Limited, 
1 Buckingham Palace Mansions, London, 
S.W.1, is the Sherpa Grippa_ wheel-barrow 
shown in the illustration. The load is picked up 
while it is held by two arms which grip it by 
hydraulic pressure. Up to 6 cwt. can be carried. 

The arms are operated by a hand pump 
working at a high pressure, and fitted with 
integral release and safety valves. The shape 
can be varied to suit the nature of the load 
normally carried—as for instance barrels. The 
main frame is made of welded tubular steel and 
is mounted on 12 in. diameter wheels running 
in roller bearings. The overall length is 66 in. 
and the width 36 in. with the arms open, reducing 
to 28 in. with them closed. j 
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In Parliament 


SCIENTISTS AS DIRECTORS 


Britain’s scientific manpower was the subject of 
yestions in the House of Commons last week. 
Mt L, J. Callaghan (Labour) asked the Minister 
of Labour and National Service whether, in 
ion with the census of scientists now 
being made by his Department, steps would be 
en to ascertain to what extent the directors 
and managing directors of British companies 
sed technological and scientific qualifica- 
tions. Mr. Iain Macleod replied that the inquiry 
referred to had been almost completed. Accord- 
ingly, it would not be possible to ascertain which 
directors and managing directors possessed 
qualifications of the kind mentioned without 
re-opening the whole investigation and putting 
a new question to employers, a procedure which 
he would not feel justified in initiating at this 
stage. 
TECHNOLOGISTS FOR NORTH 
AMERICA 
In a further question, Mr. Callaghan urged 
that the Minister should use the scientific man- 
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— power census for investigating the extent to 
al which experienced, as distinct from newly- 
ible tp qualified, technologists and scientists were leav- 
; fit ing this country in order to undertake work in 
which Canada or the United States. Mr. Macleod 
ght of said that the inquiry being undertaken related 
only to qualified engineers and scientists in 
Britain. Further, he had been informed that 
the available statistics of emigration did not 
provide information on that point. The Minister 
ended by expressing his appreciation of the 
ed t manner in which industrial organisations had 
the co-operated in the taking of the census. 
tmos- EDUCATING TECHNICAL STUDENTS 
- The desirability of providing a broad basis 
te for the education of engineers, technologists and 
ne ’ others was raised in a question by Mr. Michael 
kin Stewart (Labour). He urged Sir David Eccles, 
: the Minister of Education, to take steps to pro- 


mote the pursuit of a liberal education among 
persons engaged in technical and vocational 
studies. Sir David said that this matter was being 
widely discussed and that some interesting ideas 
j were being put forward. Various possibilities 
were, in fact, under consideration. In particular, 
he was anxious to encourage more and longer full- 
time and sandwich courses because, in his view, 
these could provide the best opportunities for 
giving technical students a liberal education. 


STEEL SCRAP PRICES 


. On a motion for the adjournment, Mr. R. E. 
Winterbottom (Labour) criticised the Govern- 
ment’s decision to raise the prices of steel scrap 
by 24 per cent., as from May 4, and complained 
that the decision was conveyed to the trade 
before that date. In his reply, Mr. A. R. W. 
Low, Minister of State to the Board of Trade, 
said that scrap metal and pig iron were substan- 
tially interchangeable as raw materials for steel 
. making and foundry work. If the price of scrap 
were kept artificially cheap, steel furnaces and 
foundries would prefer to use scrap rather than 
pig iron. That tendency would reduce the market 
for pig iron and discourage the expansion of blast 
furnaces, which was essential to an adequate 
extension of steel production. 

For 17 years, the steel industry had maintained 
a balance between the relationship of the effective 
price of pig iron and scrap metal, but the inevit- 
able result of keeping scrap prices too low would 
be an increased demand for it from the foundries. 
The United Kingdom was short of scrap metal. 
If it were desired to use more of this material, 
It would have to be imported at considerable 
cost, and the Government considered that a 
Proper relationship should be maintained be- 
tween the two prices. The increase in the price 
of scrap metal amounted to £2 a ton and this 
had resulted in an increase of 14s. a ton on the 
average price of steel. That did not mean, Mr. 
Low pointed out, that the same amount of in- 
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crease would be added to the cost of steel to 
users. Some sections of the engineering industry 
might well gain more from the increase in the 
price of the scrap metal they sold than they 
would lose by the increase in the cost of the steel 
they bought. The leakage of information was 
strongly deprecated, but it had not been possible 
to trace the source. It had been made clear 
to all concerned that there should be no such 
leakages, even if, as a result, consultations had 
to be limited. 


LABOUR MINISTRY ECONOMIES 


The Technical and Scientific Register of the 
Ministry of Labour and National Service is to 
have its range of service reduced, according to 
a reply by Mr. Macleod to Mr. Victor Collins 
(Labour). The Minister said that, following a 
review of work, organisation and _ staffing 
throughout the Department, he expected to 
secure economies which would save about 2,000 
officials by the end of next year. The greater 
part of the economies totalling, £475,000, to be 
effected during 1956-57, would be in connection 
with the staff reductions which would result from 
this review and from a diminution in the scale 
of certain services. 

By the careful choice of its economy measures, 
the Ministry would secure that the reductions in 
staff were reflected to the smallest possible extent 
in the service provided and that the quality of 
the service rendered to industry and the public 
would continue at a high standard. It was 
proposed to close the three appointments offices 
in London, Manchester and Glasgow at a date 
to be announced, and the employment exchanges 
would be developed for persons seeking, or 
employers notifying, vacancies of the types 
hitherto dealt with at the appointments offices. 
Other economies would result from the winding- 
up of the National Service Hosteis Corporation 
Limited, and the revocation of the ‘‘ Notification 
of Vacancies Order” was also resulting in a 
saving of posts. These economies would not 
affect either the general Factory Inspectorate or 
the Ministry’s services for disabled persons. 
Apart from the decline in unemployment, which 
would be widely welcomed, there had been 
alterations in the habits of the population, 
changes in the availability of transport, and 
other considerations, which had made it only 
right that the Ministry should review its local 
services. 


European Coal and Steel Requirements 


Some difference of opinion on the need for 
closer co-operation between Britain and the 
European Coal and Steel Community was 
disclosed in questions put by Captain G. R. 
Chetwynd (Labour). In reply to these inquiries, 
asking for a statement of the Government’s 
policy on the establishment of parliamentary 
links with the Common Assembly of the Com- 
munity, as proposed by that body, and suggesting 
that both here and on the Continent there was 
need for closer collaboration, Lord John Hope, 
Joint Under-Secretary of State for Foreign 
Affairs, said that he did not agree there was 
any such need. He did not think that the High 
Authority of the Community believed that there 
was need for closer collaboration, nor did the 
Government. Consultation between British par- 
liamentarians and those of the Common Assembly 
already took place, through the medium of joint 
meetings of the Common Assembly and the 
Consultative Assembly of the Council of Europe. 


London-to-Manchester Motorway 


The construction of the first section of the 
London-Yorkshire motorway, with a branch 
road to Dunchurch, for Birmingham, is to 
be followed, at a later date, by a further motor- 
way between the north of Birmingham and 
the Preston by-pass, which will pass close to 
Manchester. Mr. Harold Watkinson, the 
Minister of Transport and Civil Aviation, told 
Mr. E. S. T. Johnson (Conservative) that, in 
addition to that work, the A.45 road between 
Dunchurch and Birmingham would be brought 
up to dual-carriageway standard throughout 
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its length. The Minister agreed with Mr. James 
Harrison (Labour), who wanted a new bridge at 
Nottingham, that “all sorts of roads could be 
built everywhere,” all of which would help to 
relieve traffic problems. What was needed was 
to arrange the right kind of priorities. 


Post Office’s 57 Advisory Committees 


The Postmaster-General, Dr. Charles Hill, 
told Mr. James Johnson (Labour) that there 
were 57 advisory committees throughout England 
and Wales helping the work of the Post Office, 
and that it was the Government’s policy to 
invite and encourage the formation of these 
committees. He informed Mr. Ness Edwards 
(Labour), who expressed the Labour Party's 
appreciation of this step, that the great desirability 
of securing representatives of local authorities to 
serve on the committees had been impressed 
upon all head postmasters. 


One Aerial or Two at Holme Moss? 


Dr. Hill informed Mr. George Darling 
(Labour), who wanted to know why the Holme 
Moss transmitter could not be used for the 
television services of both the British Broad- 
casting Corporation and the Independent Tele- 
vision Authority, that the B.B.C. mast at Holme 
Moss had not been designed to carry the addi- 
tional load of a separate 1.T.A. aerial of the 
required size and its transmission link, together 
with the necessary apparatus at ground level. 

The B.B.C. had offered to share its aerial with 
the I.T.A., but that arrangement would not have 
given the Authority the amount of radiated power 
it required. There were serious technical diffi- 
culties in this case because the B.B.C. aerial 
had already been constructed, but, Dr. Hill 
said, he was doing his utmost to see that, wher- 
ever possible, two aerials were not built when 
one would do. 


Tank Factory for Leyland Motors 


In reply to Colonel C. G. Lancaster (Conser- 
vative), who asked about the future of the tank 
factory at Farington, Lancashire, Mr. Reginald 
Maudling, the Minister of Supply, said that the 
likely volume of armament requirements did not 
justify the retention of the factory by his Depart- 
ment, particularly in view of the pressing need 
to make the fullest possible use of existing 
capital resources for the benefit of the national 
economy. Negotiations had been completed 
for its sale to the Leyland Motor Company, 
Limited, which had been operating the factory 
as agents for the Department. The company 
intended to expand its export business in com- 
mercial vehicles and the transfer would be 
arranged in such a way as to safeguard the 
continuity of employment as far as possible. 


Tool Exports to Australia 


Mr. A. R. W. Low, Minister of State to the 
Board of Trade, informed Mr. Fred Mulley 
(Labour) that his discussions with the Australian 
Minister of Trade were still in progress and that, 
accordingly, he was not able to make any 
statement about them at the present time. It 
was estimated that the recent reductions imposed 
on Australian quotas for hand tools and engi- 
neers’ cutting tools, cutlery and silverware might 
result in a reduction of about £1 million a year 
in Britain’s exports of these products to that 
country. 


Log Books for Diesels 


Much sympathy was expressed by Mr. Harold 
Macmillan with the purpose of a question 
addressed to him by Mr. J. Grimond (Liberal). 
This Member had asked the Chancellor of the 
Exchequer whether, in view of the desirability of 
not hampering the development of small Diesel 
engines, he would review the requirements of 
the Customs and Excise regarding the keeping 
of log books and similar documents by owners 
of these engines. Mr. Macmillan said that the 
difficulty was that no effective and economical 
alternative to these requirements had so far 
been discovered which would provide the neces- 
sary safeguards against the irregular use of 
duty-free oil as road fuel. 
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THE HUMAN 
ELEMENT 


The Duke of Edinburgh’s Oxford study conference 
—‘‘Why does man work ?”’—Complacency among 
urban workers—Negotiations in the British motor 
industry—Mild changes in the industrial employ- 
ment pattern—Investigating employees’ intentions. 


xk wk * 


Citizens, Not Just Workers 


The Duke of Edinburgh set a fine humanitarian 
tone to his Oxford conference which he opened 
on July 9. The emphasis was on the citizen 
and the need for a happy blend of work and 
leisure: ‘ It is very easy to get into the habit of 
thinking of industry as an end in itself. It is, 
of course, only a means to an end. The com- 
munity, in fact, is more important than industry. 
It may not be easy to decide what we are aiming 
at in this modern world of ours, but whatever 
the target we must take into account that all 
people are primarily citizens, and not just 
workers with a bit of private life. I see no 
advantage in a prosperous, powerful State if it 
is to be achieved at the expense of human freedom 
and happiness.” 

Such words lend strong support to the general 
feeling among organised labour that there should 
be a shorter working week and less overtime. 
Conditions of working are rapidly becoming an 
issue with employers as vigorously pursued as 
the search for higher wages. This is so in the 
United States, where automation is greeted with 
enthusiasm by union leaders as a means of 
achieving in the near future a 4 day 32 hour 
week with a higher standard of living. It has its 
echoes in Soviet Russia where pensions for wage 
éarners are being discussed. Everywhere the 
wish is for more leisure, greater security, happier 
and less separate working and private lives. 


x *k * 


Planning and Incentives 


The human problem of industrial communities 
in the Commonwealth and Empire was con- 
sidered from the standpoint of ‘** Why does man 
work ?”’ Two employers, Mr. J. H. Campbell 
and Colonel W. A. Grierson, and two of the 
council of the T.U.C., Sir Alfred Roberts and 
Sir James Crawford, tried to answer the question. 
Mr. Campbell, a sugar producer and chairman 
of the Commonwealth Sugar Conference, con- 
centrated on the inquiry “‘ How can willing work 
be inspired, and boredom and _ frustration 
banished ?”’ He found the answer in decentral- 
isation by ‘* enabling men and women previously 
floundering in a fog of futility and frustration, 
to identify themselves clearly with the purposes 
and the results of the businesses in which they 
worked—and to their new-found awareness of 
their dependence on each other.” This was 
after he had split up a company operating in 
four countries into 50 independent self-contained 
companies. Colonel Grierson, head of a firm of 
spinners and doublers in Manchester, attributed 
the considerable progress made by his company 
in the past eight years to re-equipment with 
modern machinery, the introduction of work 
study with personal incentives, and the operation 
of double-day shifts. 

Sir Alfred Roberts, general secretary of the 
National Association of Card, Blowing and 
Ring Room Operatives, thought the main 
problem was to re-define ambition—which, in 
his view, the young men of to-day did not lack— 
in terms congruent with the collective nature of 
industrial work: how self-advancement and self- 
respect could be given the outlets they needed. 
Sir James Crawford, general president of the 
National Union of Boot and Shoe Operatives 
and chairman of the British Productivity Council, 
considered that organised labour’s wish for a 
share in management had weakened. 


The conference may have learnt something of 
the problems that managements face, in the 
unions or in companies, in getting people to 
work. Not much, however, did they hear on 
“* why men work.” 


e @ ¢ 
The Happy Warriors 


An interesting survey has been undertaken by 
Research Services Limited, and published in the 
fourth of London Press Exchange’s papers, on 
workers’ attitudes towards their jobs. A sample 
of 1,141 urban workers (of which as much as 38 
per cent. were clerical workers or managers) 
were asked about conditions in their jobs. The 
results reflect a general attitude of good-natured 
indifference, not to say complacency. 

Nearly 80 per cent. think they have friendly 
people to work with. Almost 66 per cent. 
have good holidays and security of employment. 
Over half say they have short hours, good 
wages and a job near home. On the other hand, 
only 44 per cent. feel that they have the chance to 
use their ideas, 33 per cent. the opportunity to 
get on and less than that percentage have good 
training facilities. Least satisfaction was expres- 
sed about pensions. In other words, industry 
appears to do well in supplying security (apart 
from the size of pensions) and companionship. 
It does less well on earnings. It gets poor 
marks from those who want to get on and use 
their brains. 

These are not the answers of warriors of the 
proletariat, for these workers of the world would 
unite with a barely stifled yawn. Such answers 
stir some Ominous thoughts. Has a decade and 
a half of full employment brought complacency, 
security and lack of ambition? Is divine 
discontent dying out? Has the British worker 
decided that the Welfare State and full employ- 
ment have killed exploitation? Have we 
reached the substance—if hardly the form—of 
the state of bliss towards which the Marxists 
move with such sound and fury? Or is the 
British worker (taking him in the widest sense) 
at one moment a creature of seething unexpressed 
discontents and at another, which this survey 
shows, a complacent sloth? 
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Decision to Strike 


A strike of all B.M.C. employees can now 
only be avoided by surrender on the part of the 
management or through the intervention of the 
Government. The union leaders have requested 
Mr. Iain Macleod, the Minister of Labour, to 
arrange an immediate meeting between them and 
the management under his chairmanship. If no 
compromise is reached at the meeting the 
company’s 48,000 employees will stop work on 
Monday July 23. 

The union leaders, whose speaker was Mr. 
H. G. Brotherton, president of the Confederation 
of Shipbuilding and Engineering Unions, have 
assured the Minister of their desire to find a 
peaceful solution. There is not much doubt of 
the sincerity of this wish, partly because they 
are well aware of the difficulties of the motor 
industry as a whole, partly because of the 
opposition to the strike which was voiced by the 
skilled workers of B.M.C. Toolroom men and 
others, whose jobs are not in immediate danger, 
and whose prospects of alternative employment 
are good, are not particularly interested in 
compensation and redundancy and it is round 
them that the resistance, to the strike among 
workers was built up. 

The situation is very delicate. B.M.C’s 
management have said they will not negotiate 
under duress. They have been rebuked by the 
Government for their precipitate action in 
sacking the men. There is little which can be 
found in the management’s support, particularly 
if one looks to the United States for precedents. 
Since the war the members of the United Auto- 
mobile have obtained more and more concessions 
on redundancy, dislocations through the intro- 
duction of automation and are on the whole 
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in a much more secure position than h 
wars. The guaranteed annual wage, dig 
in a Weekly Survey note in this issue, 
solution to our own motor industry’s redyp 
problems. If the American manufag 
offer it to over one million en Iploye 
continue to make a handsome profit, the 
least a prima facie case for investigagi 
possible applications in this country, 
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Moving the Labour Force 


The object of the credit squeeze is jo ® 
workers into essential industries, that is tomy: 
into those industries which either make a dims 
contribution to exports or into those which im 
up the right kind of capital investment. _ 
are not lacking that there is a ferment of 
proportions going on in the labour mp 
By June 11 there were 12,000 more unempk 
than a year ago (although the unemplo 
percentage was still | per cent.). At the 
ended June 2 there were 20,000 fewer we 
on overtime than at the same time a year jy 
and there were 41,000 more working short 
than at the same time last year. There ig 
a small cloud on the employment hone 
yet no bigger than a man’s hand. 

What sign is there that this cloud is ga 
to some purpose? How is the movement gf! 
labour to the essential industries going? The 
figures are at present unfortunately aff 
seasonal influences. By broad industrial 
compared with a year ago the basic ina 
had gained 20,000 people in May (the lates 
month on which information is avai 
while manufacturing industry lost 35,000. 
ing and contracting and miscellaneous seryigg 
gained 40,000. The pattern is not even g 
good as these broad categories suggest. In the 
basic industries, the gain has been in agricultire 
and fishing, although there has been a shi 
improvement in transport. The mines 
labour. In manufacturing, the heaviest log 
was in engineering, while food, drink and 
tobacco gained. So far the verdict is dislocation 
without direction. 
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New Role for the Ballot Box 


Two South Wales steel companies have stolen 
a march on the unions in the maintenance workes 
dispute by holding a secret ballot among th 
workers. They circulated a paper with four 
questions on it about the strike and invited the 
shop stewards to attend the count of the replies, 

The question which arises is whether this isa 
serious threat to the accepted techniques of 
collective bargaining. The unions cannot argue 
that the companies have no right to send out 
such a questionnaire. In an age of opinion 
polls and samples there is no reason at all why 
a secret ballot should not be held on any subject 
from strikes to shooting the canteen managef. 
It can be dangerous, however, when people assert 
their rights and this could well be such @ 
occasion. 

The dangers are twofold. First, there is 
doubt that moves of this kind could in the long 
run undermine the confidence of both side 
in collective bargaining—a confidence which 
has been built up at a great price in the history 
of industrial relations. Second, it is a technique 
which could be much abused if used unscrupie 
lously, though there is no suggestion that i 
has been so used in this instance. It makes little 
concession to the inarticulateness of the worker 
and, under given conditions, the questions could 
be so framed as to produce the answers whi 
were wanted. This in itself is less dangerous 
than the effect it would have on local labour 
relations, for a series of clever questions 
be made to look like a trick—as they would 
It is possible at times to be too clever in industrial 
relations and this is one of them. Sincerity 
and straight dealing like justice must not only 
exist; they must also be seen to exist, so there 
can be no secrets. 
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